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PREFACE 


The present volxmie is an. effort to present in as practical a 
way as possible some of the newer concepts of phvsical 
methods and their application to the problems of rheumatism 
and other medical and surgical aUments The book is designed 
to provide the practising phvsiotherapist with a selected 
number of techniques that have sncce^sfull^ passed the hard 
school of actual practice But those employed bv the ortho 
predic surgeons have been so follx described in books films 
demonstrations and papers during recent vears that the editor 
has purposelv not mcladed a separate chapter on the phvsical 
methods employed m the field of orthopiedic surgerv Some 
techniques and methods which have been found of genuine 
value m certain aspects of ortbopiedici have however been 
included In the text 

A special debt of gratitude is duo to Mr I Robertson 
FJl OJS for his help m reference to recent orthopwedlo practice 
to Dr R Bowden it BB for nndertafcmg the section on 
periplieral nerve lesions and to Miss Fmlayson F who 

18 largely responsible for the chapter on techniques in chest 
conditions The author is also deopl) indebted to oU those 
uho Iia>'e given help particular mention should be made of 
Mr B C Elliott and Pr Aowfleld for tbeir assistance with the 
maniiscnpt and the ph\'siotherapv staff of HilJ End Hospital 
for their cntlclsm and forbearance 

iluch of the material used lo the chapter on Occupational 
Therapv has been taken from Sir Colson ■ text-book on 
R(hab\l\lat\on of the Injurai — b\ kind permission of the pub 
Ushers Mc<»^rH Ca‘vscll & Co Ltd The same appbes to the 
chapter on Suspcn'«ion Tlicmp\ which has been taken from 
Mrs Puthnc-Smilh rt textbook Reh<^iIt(al\on Rc-odurahon 
and Remedial Fxeret^ei with the kind porraission of the author 
and the publisher* M(>«^ Ballh^rc 'EndaU 4. Cox 

TIic drawings thronghout the book have been made b\ 
7ila ‘^tcad 
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CONTENTS 


emit 

1 In RnEUiiATisai axd Aethbitis I 

2 In soiiE Iseunt: CoN’DmoNs 27 

3 I> Chest CoNDmoNs 51 

4 In Burns and Injuries or the Hand 67 

5 Exercises and Gaxies for Small Grouts 79 

0 Exercises for Abdominal Conditions 06 

7 Suspension Theiupf 106 

8 In Comflioations following Trauma 134 

0 Some SrEcuusEO itsTHODs in PirY8ioTHER.vF\ 147 

10 Occur attonal TnERin in Medicine and Sutwer^ 174 

11 ^IeDICAL PRACTmONERS AND PH\-8IOTHEB\Pr 201 

INDEX 217 


rii 



LIST OE ILLUSTRATIONS 


1 Arthiitl»— baao type— bioohemioal (piati i) foUoictng 224 

2 Arthnti»— baiio type— tdocbmnlcal (plate i) 224 

3 Arthritic— Wo type— Inleotive (platb n) 224 

4 (a) Complete krion o! median nerve In tlio tipper third of 

the forearm duo to a gonahot mjoty M 

4 (b) Recovery of fweatlng and aenslbility eight months after 

Buture 34 

6 Sites for apphcation of Kromayer rode 43 

6 Soiatlo pain and protrusion of intervertebral dr&o 

(PLATE in) foUomng 224 

7 (a) Poataral drainage podtlon for lower loho of lung 68 

7 (b) Poettnal drainage position for hose of lower loho 69 

7 (o) Postural drainage position for middle lobe of lung 69 

8 (a) DeviatioQ of the head to the sound side following left 

thoracoplasty (platb rv) foUoxetng 224 

8 (b) The oorreoted podtion (plate iv) 224 

9 Line of rndnon and muscko Involved in thoracoplasty 

(flat* V) following 224 

10 Severe hand bum (plat* vi) 224 

11 (a) Dorsal bum of chest and upper arm (plate vn) 224 

11 (b) Adduction deformity relieved by akin grafting and 

aubeeqnent phyaotberapy (plate vn) JoUcncing 224 

12 Podticm of rest — Hand (plat* n) 224 

13 Types and position of abdominal Incdsiona 09 

14 Diagrammatic representation of muscle mvolvement and 

direction of musde puH (platb vm) foQomng 224 

16 (a) Complete frame and eqaipment m use 107 

16 (b) Suspension eqmpment 109 

10 Injunoe of knee-joint — (a) Starting position for exercise 

(b) Extension of knee (o) Extension of hip 
ix 


117 



X TEOHNTQUES IN PHYSIOTHERAPY 

no 

17 Injariea of shonlder joint — External rotation of nhoulder 119 

18 Smith Peterwn n>J1ing of hip — Th matin g movoment for 

ro^ncstlon of walking 121 

19 Stcro Hiao strain — Pelvic swing to right 123 

20 Scoliosis — Correction of pnmary curve of right donsi region 124 

21 Jlobllisatjon of an arthritic Up 120 

22 Stages employod when using portiallj hared flex as an 

oleotrode 150 

23 Sites for application of Kromayer rods to neck glands 167 

24 Preparation of forceps for Bathurst treatment 161 

25 Ionisation of sinus by means of catheter and record syringe 166 
20 Rounded wooden shuttles The grooves hold the knotting 

material so that U does not project 180 

27 Adjustable knotting frame which is especially suitable for 

bed work 182 

28 formation of flat boatswain 8 knot 183 

29 Formation of rolling boatswain 8 knot 183 

30 Formation of split boatswain s knot 184 

31 Technique of iUp knotting or finger knotting 186 

32 Formation of lark s-head knot. 186 

33 Formation of cable links 18S 

34 Binding the first stage of seating 101 

35 Weaving the second stage of seating IW 

36 llethod of joining two ends of seagrass 103 

37 Method of cutting interiooking shapes for a Jig-saw ptmlo 105 



Chapter 1 


IN BHBTJMATISM AND ABTHRITIS 

The growing appreciation both by the public and bi the 
Government of the importanco of rheumatism and arthritis is 
a favourable factor It means not onlv that esses come earlier 
for treatment but also that the opportumties for complete 
cure are greater provided that both the phvnaan and the 
phvsiotherapist carrv out their respective roles the one of 
diagnosis and prescription and the other of efficient phvslcal 
treatment 

It IS essential, therefore that the phvmothemptst should 
be acquamted with recent advances m matters of diagnosis 
and combined treatments 

For many vears the subject of rheumatology has been in 
danger of being obscured by a fog of classifications and nomen 
datures It is satisfactorv to find that rheumatologists are 
DOW moving awav from mere names such as lumbago fibrositis 
myalgia neuralgia and even rheumatoid arthntis and tending 
to classify these and like conditions in terms of causal factors 
thus 

(a) Hereditarv 

(b) PsychoJogicaL 

(c) Traumatic, 

(d) Biochemical (Fig I Fig 2 Plate I) 

(e) Bactendogical (Fig 3 Plate H) 

It is of the greatest help to phvsiotherapists when they find 
practitioners thinking on such fondamental diagnostic lines 
It Is then, of minor significance if a patient s condition is 
diagnosed as lumbago provided one of the above base causes 
18 added. Thus we mav have lumbago (gout) — therebv 
putting this automaticaHv into the biochemical group Agam 
the d ia gnosis lu m b ag o (t tomals) is equivalent to the prac 
tiboner saying This patient has a pain in his back of toxic 
origin, possibly from infected tonsils which I regard with 
suspicion ” 

When rheumatic conditions are thonght of m this wav it 
does not matter what classification is used an osteo-arthntis 
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of the hip that bugbear of all who come into oontaot with 
the treatment of rheumatism can bo noted aa osteo-arthritla 
(traumabo) or oatoo'ftrthritia (bacteriological) aooording to 
the viewB held by the phymoion on causation The groat value 
however of this method is rf« ‘ directive both to the phywQian 
and to the physiotherapist as to their lines of treatment 

The rheumatologist having deoided which of these basic 
causes is the dominant factor has a number of further pomts 
to settle about each and every case. He has to decide about 
rest — its extent its duration and where it shall bo carried 
out Queetwna of immobilisation and mobilisation have to be 
conaldored these may ontail the use of splints or orthopaedic 
intervention He boa to instniot the physiotherapist as to 
massage exercises eleotrothorapeutio teolmiques and hydro- 
therapy Home conditions psychological factors occupational 
therapy or change of oocupation, have all got to bo considered 
in addition to removal of septio fod, as well as the use of such 
potent dregs as gold or Jiigh potency vitamins 

In this chapter some of the well recognised names of 
rheumatic conditions have been retained and the physio- 
therapist guided as to the best methods to be employed when 
the cose rests either on a traumatic p^ohologioal biochemical 
or bactenological basis — those four being obvioualy the under 
lying causes that more intimstoly oonoom her 

The skilled physiotherapist has of course an important 
function in cases in which p^ohologicsl factors tend to inhibit 
progress os is so often the case m rheumatism Slio has of 
course similar responsibilities In all conditions in which psycho- 
logical factors play their part 

The Phystoikeraptst a Pole 

From the physiotherapist s point of view it is best to oon 
sider the rheumatic manifestations under three mam heads 

(A) Tho Mixed Rbeumatio Qropp 

(B) Tho Non Articular Group 

(C) Tho Articular Group 

(A) The Mixed Bfaeumatic Group 
Coses In tlim group may be either chiefly non articular 
or cliiefiy orticular The most Important examples are 
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1 Menopftus&l rheumatiiim 

2 Gout 

It IS interestiiig to note that both these conditions have a bio 
chemical cause 

(B) The Non articvdar Group 

Cases m this group show minimal involvement of the joints 
The chief examples are 

1 Fibroatis mynlgma neuralgua 

2 P anni coUtfa 

Here the underlying causes may be obviously tranmatio bio- 
chemical or bacteriological, thus complicating the problem of 
treatment 


(C) The Arbcular Group 

In this group soft-tissue leaiona are of secondary importance 
It compnsee 

1 Clasaiaal rheumatoid arthritis 

2 Infective arthntis 

3 Spondylitis 

i. CHtteoarthritis. 

The causal factors m these conditionB oTvriap -widely and 
several may be concerned m any individual case Experts 
differ among themselves m their estimates of the relativ© 
importance of these factors with the reault that m one and the 
same case some -would prescnb© rest and others movements 
Xhfieroncee in treatment reflect differences of point of view 


A. THE MLXnu EHEUKABO GEOtJP 
1 Menopauati 

This condition is pninarily and basically one of biochemical 
imbalance It may be present for some time before menstrua 
tion has ceased, or begin many years after the menopause 
When it affects jomta these are usually the terminal phalange* 
(Heberden s Nodes) the knees and anklee The shoulders 
wnste and metacarpophalangeal Joints are more rarely affected 
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More commonly however the condition is entirely extra 
ortionlar and characterised by stiffness chiefly in the oitonsors 
of the thigh the muscles of the lower part of the back and the 
buttock. This Btiffnees hxia one Invariable feature — It increases 
with sitting rather than standing or lying and tends to pass 
off partly or completely after a few minutes of painful move 
ment It Las therefore been described os the Limbering op 
Syndrome 

In suitable cases rebef — complete or partial — can alwaj's 
be secured by the combined efforts of the physician and the 
physiotherapist The former will look after the administration 
of the appropriate hormones— e g oestrogen and thyroid — and 
supervise diet and habits especially as regards work and rest 
the latter will utiliso histamine ionisation and exordsee to 
increase raetaboUsra Thyroid oestrogen and hlstammo are 
therefore all clearly aimed at the basic biochemical causal 
fectora This IS why the reeulta of treatment in this oonchtlon 
are now so much better than they were ten or fifteen years 
ago before the introdnotlon of treatment by ovanan liorroonre 
and histamine ionisation 

Methods of Treatment 

The two following methods of treatment will bo found 
useful In this condition 

(i) JlisiamtTie lonieaiion — ^Tho most suitable method is as 
follows 

Apparatus required 
Any source of direct current 
Vaseline 

Histamine Jell^ in an airtight coUapsiblo tube 
2 large lint pads 
Ether soap 
Skin poned 

Rubber glove or flnger-stali and appropriate aoccssoriei 

Method — Tlio area to bo treated is cleansed with other 
soap and marked out with a skin pencil Using a rubber 
glove finger stall or small gauze pad a f to J in stnp of 
histamine jelly is spread over the area A pad of 12 
thicknesses of lint with electrode and lead is applied over 
this area and bandaged on The lead from this pod is con 
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nected to the positive terminal of the direct current apparatus 
Another similar pad electrode end lead is apphed to some 
other part of the body preferably do\ni the lymphatic stream 
unless the effect Is required vorv locallv when this second 
pad IB applied up-stream or diatally The current is now 
gradually increased to 4 tUA for the first treatment and given 
for 6 to 7 minutes later 10 to 15 minntes with 8 m a may be 
given The ikm u then agam deansed and dried without 
rubbing and the patient should rest on a conch for at least 1 6 
minutes 3 times a weeh is suffiaent Prolonged conrsea shonld 
be avoided as it is only necesaorv to secnre sufficient absorp 
tion of the histamine to secure a good clinical response Not 
uncommonly much bigger doses are given but they have httle 
or no advantage and may produce headache nausea giddmess 
and palpitation 

A sign that the treatment has been effective is the appear 
ance of an area of persistent hyperaemia with irregular yellowish 
patches of urticaria Flushing of the face or palpitations are 
indications for stopping the treatment Sal volatile may be 
required This treatment should alwavs be given with the 
patient Ijnng or recUnmg on a couch 

Contra Indications are low blood pressure eoccessive sweat- 
ing and anv pre-eadsting tendencv to exophthalmic goitre 

(u) Short irflce or \nducio-tha~my coil — Short wave or the 
current from an lndnct4>-thermy coil given through the region 
of the ovanes mai be used as an alternative to histamine 
ionisation when this upsets the patient as it not in&eqnentlv 
docs 

Ovarian extract should be given simultaneously and if 
there is no improvement in symptoms after 4 treatments 
cither the case Is not ono of menopausal rheumatism or the 
technique is at fault or a second basic cause is present 


2 Gout 

Gout with its man> manifestations is sometimes ex 
clusivcly articular at others it may choose almost anv tissue 
or structure of the bod v for Its chief attack. In lU non articular 
form it mav attack the brain the eye the ahmentarv canal or 
groups of muscles The physiotherapist is chiefly concerned 
however nhen it appears in jomts and muscles 
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Thofl condition is basically and easentaally a derangement 
of the biochemical balance of the body metabolism and in 
particular the skin From the physiotherapist s pomt of view 
procedures that improve the normal funotionfl of the nlnn 
yield the most satisfactory results Indeed, concentration on 
the rehabihtation of akin function la the real key to success 
with cases that present the tyndrome of gout 

The Syndnrme of Ooui 

The popular impression stiU exists that patients sufiering 
from gont must have the traditional big toe a plothorio 
build of body and a taste for port or other strong diuiks In 
more soientifio circles patients are considered to have gout 
when the blood uno acid is above 3 5 mgm per 100 o.o of 
blood Both views are completely erroneons Gout can attack 
the eye where it is excruciatingly painful or be found invaciing 
the tissues of a rigid teetotaller with a flawless character and 
a scraggy body It maj also be found m patients whose blood 
uric aad is no higher than 2 6 to 3 0 mgm per 100 o o 

What then is rheumatic gout t The most practical way 
to answer this question is to say that this type of gout is 
that mixture of signs and symptoms that improve when treated 
by those measures used with success in classical manifestations 
of gout This definition begs the question of hou ft is possible 
in the absence of the usual classical signs to recognise that a 
patient is likely to be helped by such measures Fortunately 
there are a few clear-cut symptoms, not frequently present in 
other conditions that are of help The most valuable of these 
are statements by the patients such os The pam comes on 
when I get hot in bed or When the pam is bad I put my 
arm (or leg) out of bed or I get restless and wakeful at 
about five o clock in the mortting A history of previous 
imnar attacks of almost equal duration and usuall} accom 
by the information that I woke with it or it cam© 
on while I was dressing (Lo an early morning onset) also 
suggests the desirabflity of treatment directed against gout. 
AotrisVy such statements are the equivalent of saymg that 
wlwn tbe ^nmnativo functions of the body especially the 
#Jdn are Jes^ V active the symptoms of the condition tend to 
So t£ at anything in the hlstorj of the patient that 
from his attacks when his biochonfical 
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fanctioiia of elimination are active or a tendency to produce 
Tecurrences vrhen conditions have made these fanefaona imper 
feet points towards s preliminary woi±ang diagnosis of gout 
and mdicates the line of treatment that is most effective 

Physical Treatments in Oout 

The facts given above constitute the common knowledge 
and m consequence the hvcllhood of every spa. Most of the 
forms of treatment adopted m these institutions aim at the 
reactivabon of the proper functions of the eliminative organa 
Thus elimination by the skm is fisvouied by brine baths spray 
massage BerthoUet treatments or the milder aeration baths 
follow^ by packs Elimination by the liver and the bowel 
mav be achieved bv taking the waters sometimes by 
mouthy sometimes by rectal and colomc lavage sometimes 
both Such facflities do not however exist for the great 
majority of patients nor can the average hospital or physio- 
therapist in private practice be expected to instal the compU 
cated and expensive instaUations that are provided bv spa 
corporations 

The phvBiotheraplst m association with the practitioner 
can however achieve aatisfactorv results bv directing treat 
ment to the following ends 

Improrement of the patient s ikm funclioD 
Securing better elimination of food rettduee 
*^iirmg suitable intake of aohds and fluids 
Vdmmj^tration of drug< that have been found helpfal 
Adjustment of the patient a habits 

It IS of first importance to recognise m the treatment of 
conditions faUing withm the above definition that mere sweat 
ing of a patient without at the same time raising the tempera 
tore at least 1 B to 2 0” F is valneless Apparatus achieving 
sweating plus mild non fatiguing pvrexia is of value Turkish 
baths do not appreciabU raise the bod\ teraperature — this is 
whi tbe\ are of so httle value in goutv states Indeed thev 
roav precipitate an attack bv the removal of much water 
vapour 

Methods of producing Mild Pyrexia 

(i) Padianidieal or infra red bath —The most umveraaUi 
aiailahlo apparatus in hospitals chnica and private treatment 
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rooms is the radiant-heat bath This apparatus or Its doee 
ally the infra red bath (or tunnel) can •with suitable acoes 
•ones produco gatialactory sweating with a small but efiBdent 
nse of temperature The essential points to which the phyno- 
tberapist should pay attention are as follows 

(a) A chart should be kept recording the patient s tempera 
ture before and after each treatment 

(b) Tlie body should be well protected from direct radiation 
as it is this direct radiation that produces symptoms of 
nausea tachycardia depression anxiety and other un 
favourable features 

(o) Heat losses should be reduced to a minimum b} the 
generous use of blankets over the apparatus. The 
quicker the patient s tomperature rises as a result of 
these two precautions the better 

(d) The first treatment should not bo given for more than 
1C minutes progreasmg to a maximuin of 30 minutes at 
subsequent troatments Treatmonta should not bo given 
more than 3 times weeU> 

(e) If sweating is profuae drinks of normal asline flaroored 
with lemon ahould be given in quantity — if sweating is 
slow and reluctant a dnnk of sweet spints of mtre 
0-10 drops to a tumbler of water may help but if 
sweating does not begin then no attempt should be 
made to force it until 3 or 4 treatments have been 
given 

(f) After every treatment produomg even mild pyren* 
adequate rest must be secured The patient should rest 
for 20 to 30 minutes followed by a shower bath or 
sponging thoroughly to remove the sweat prodnets left 
on the skin 

(g) When fully dressed the patient should rest for a further 
period of not less than 30 minutes 

(L) With this form of mild pyrexia as with so many others 
the patient a symptoms may at first be increased^ — and 
such mcrease indeed is often a favourable sign 

(Ii) Short trace — An effective method (possibly a more 
effective one than the preceding) of prodadng mild pyrexia is 
by the use of the short wave preferably the mductothermy 
The method used with this apparatus is much the same as 
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when it la used for full hypeipNTexia The point of prune 
unportance la to prevent the patient 8 heat losses as far as 
possible In the absence of the proper capok bag or cabinet 
blankets and mackintosh sheets can be used Batisfactorfly 
The application of short wave in whichever form it is essential 
should bo with some concentration over the big blood reservoirs 
of the body — namely the abdomen and chest M ith short wave 
a suitable method would be after wrapping the patient m two 
or three blankets and covering these with maokmtosh sheets 
to place two large short wave pads with smtable spacmg felt* 
one on the upper chest the other on the low abdomen The 
current is apphed until the temperature begins to nse 1° to 
2 F This may take at least 40 minutes A* soon as this has 
occurred the short wave Is entirelv removed and any nse of 
temperature (which will go on after the short wave baa ceased) 
18 controlled by dimmuhing the lagging of the patient In 
the treatment of the goutv syndrome the temperature should 
not be allowed to me more than 3 F 

If true mductothermy is available the most smtable 
technique u to apply the coQ on the abdomen preferablv 
using the capbk bag supphed b\ the manufactUTeis 

(hi) tTiTdes fXtpour balh — A number of phvaiotherapist* 
and clmica now possess the pyretic vapour hath designed bv the 
late Dr Percv Rllde of Bath "Where that i* available it is 
defimtely preferable to either radiant heat or mfta red radiation 
for producing mild pytena end healthy activation of the skin 
When this pyretic bath is m use it is often found that the 
patient has to pass through a penod m which his svmptonis 
arc increased before they begm to improve It i* fairly easy 
to recognise whether adverse symptoms indicate unsuitahflity 
for this treatment or merely this passing phase for among those 
whom this treatment doc* not suit adverse symptoms appear 
during or immediately after treatment whereas m those who 
will eventuailv benefit from the treatment the adverse symptoms 
tend to appear some hours later 

(iv) jSodttim bicarbonate and alum baths — Cases of gout were 
at one tune treated in the home or m small chnics bv foam 
baths and s uniUr types of bath purely with a view to producing 
sweating The clinical results of foam baths m cases of gout 
are on the whole duappomting and are therefore not dealt 
With here 
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In casoa of gouty mamfeKtatlons in tho lower extremities 
however a suitable and efOdont simple treatment can bo 
earned out by making up a shallow liatli just sulBaent to 
cover the logs with tho patient sitting up in tho bath with a 
towel round his shoulders To this quantity of water should 
bo added 200 grams of sodium bicarbonate and 50 grams of 
alum Tho temperature of the bath should be only 95^ F 
and it should bo given for not leas than 15 end not more than 
30 minutes followed by putting the patient to bed wrapped In 
a blanket or dry hot towels for 1 hour Tliese baths which 
reproduce in a simple form tho method and type of nater used 
at Bagneol are of genuine value They should not be ^ven 
more than 3 times a week at the maximum 

(v) Uxtiamxn^ ioniMlton — In cases of gout where tho non 
articular manifestations predominate and tend to move about 
the body histamine ionisation is of value The technique 
used is similar to that given on page 4 except that In these 
cases the active electrode should never be placed on the same 
part of the body for 2 treatments running it should more 
from Umb to Umb and may be given over tho back and the 
upper alidoraon m the region of the liver If it is found that 
treatment m tho region of tbe liver is more helpful than else 
^Iiere this maj be repeated cautiously , but treatment in 
this region with histamine is not free from a tendency to a 
feehng of nausea and faintness 

Bdler eltmiTuiixon of food rtmdtus — ^This is largelv of 
course a matter for tho practitioner but tboro are one or two 
wBj*8 in which the phj'siotheraphit can give effective help 
Rhj'tlunic suiglng faradic treatment to all tho abdominal 
and back muscles promotes metalwUsm and assists in better 
functioning of the bowel Such faradJo contractions are 
materially assisted by what is known as tbe Water Regime 
Tho instructions given to tho patient under this regime are 
as follows 

Two tumblers of cold water preferably with the oliJll off 
should bo drunk first thing each monung If poasiblo tbe 
amount of water taken should be increased gradually up to 
four glasses. 

You should then ho for 5 minutes on the left side and 
finally on the nght side for 10 mmutee before getting up 
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If a Thermos flask is filled overnight vrfth hot water it 
will be found simple to add gnfficient hot water from it 6o 
that the water yon drink is not quite cold 
Finally smtably qualified techniaans can help the practi 
tioner by the use of the two-way bowel irrigation or of the 
Stnda Chaw 


The Physxcxan s Sphere in Gout 

Suitable xntale of food 
Administrahon of drugs 
Adjustment of habits 

All these belong to the sphere of the practitioner When 
physicians are employing phynotherapists for the treatment 
of gouty conditions the following preparation given mtra 
muacnlfljiy once or twice a week by him during treatment 
win be found to accelerate the beneflte derived from physical 
treiattnenta 


Qomophan wHh Procaine 
Each c a oontalns 
Cincophentim Sodlnm 
ProcainflB Hydrochlondom 
Acidom Formicom 25 per cent 
Aqua Best 


5 per cent w/v 
1 5 per cent w/v 

^100 m 

■d. 1 c 0 


B THE KOK ASTlOHIiAB GBOBP WITH MINIMAL JOINT 
ATFECTIOH 

1 Hbrosttis Uymlgias Nanralgias 

These conditions have been grouped together as they have 
eluded accurate deflmtion either m terms of then* etiology or 
of their pathology It is possible that in the not distant future 
the ©lectromyograph will begm to unravel the Interesting 
problonis they present It is quite impossible to put agamst 
any one of them a single basic underlying cause They may be 
therefore traumatio or posaiblv biochemical certainly often 
infective and sometimes a combination of all three It helps 
to compare the type of physical treatment most suitable to 
cases predominantly based on trauma with those treatmenta of 
value In mfectft-e processes or in cases with a bwchemical 
foundation 
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Treatment 

Cases of fibrositiis m3’algia or nenralgia pnmanJy traumatio 
in origin are benefited by heat fius stunnlation The beat 
may be appbed cither by suitable baths or by paraffin wax 
radiant-heat infra red or short-wave and it may be associated 
with cuirents of the faradio type or with rehabilitation crer 
cises csamed out by the patients themselves For these cases 
massage m all its forma is often of the greatest help and 
provided that deep frictions do not add to the damage to the 
tiasuee it is sometimea the only method found effectivo in 
removing residual pain after injmy and the so-called nodules 
of fibroeitls 

The response of patients to treatment on these hues will 
itself indicate the correctness of the initial diagnosis because 
those who ore going to respond favourably gain by each treat 
ment and those whose condition has some other basio cause, 
such as a cliroruo mfeotivo process will either go forward two 
steps and back two or actually retrogress as treatment proceeds 
Treatment as outlined above therefore can be legitimately 
regarded as diagnostao and the response should be reported to 
the practitioner on these lines 

When fibrositis myalgia or neuralgia has a basic infective 
origm anything in the nature of strong controotions of muscles 
for any lengthy penod is contrajndicated until the focal source 
of the poison has been successfully eliminated or neutralised. 
In these cases pain actually increases during treatment and so 
provides a useful warning si gnal If olunination or neutralisa 
taon of the causative focus is not feasible it is still possible to 
bring some measure of relief to thoeo patiente by such methods 
as intensive irradiation with ultra violet hght preferably by the 
Kromayer lamp (page 10 as for deltotd) or by the application 
of short-wave diathermy to the most affected areas 

Massage in these cases should bo of the type of eflfleurage 
and gentle petrissage and all frictions or deep kneading should 
be avoided. 

Where a biochemical basic cause exists for those conditions, 
the treatment Is premsoly the same as suggested below for 
panniculitis 

Recently Copeman and Ackerman have advanced an entirely 
new conception of fibrositis of the back From careful anatomi 
cal dissections and biopsies they conclude that the basio origin 
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of eatabliahed case* of fibrontis bea m an morease of tension 
in the fat lobules where they are invested by a non-distensible 
fibrous membrane They have succeeded in rebeving a number 
of cases either by operation on these constricted fat lobules or 
bv suitable infiltration of tbenr areas by solutions of local 
anaesthetics 

2 Psnnicubtis 

The basio underhing cause of pannicuhtis is biochemical 
The metabohsm of the body is sluggish much aa it is in myi 
cedema The predommant signs of this painful and debibtating 
condition aro famihar to all phjTsiotherapists. It is one of the 
few conditiona m which massage may be apphed so vigorou»lv 
as to produce considerable discomfort 

Tnatmeni 

It IB hoi' ever clear from the nature of this condition that 
just aa m the case of soft-tissue gout good elimination by the 
sfem IS necessary Sweat batb^ preferably of the \\ ilde s 
pjretio type or spa baths if available should be prescribed 
provided that sweating at a ahghtly raised temperature is 
secured If neither of these baths can be procured, infra red 
baths aa described (page 7) mav be used. 

Histamine ionisation is of great value and in these cases 
dosage should always be pushed until generabsed symptoms 
are experienced either of facial flushing or mcreased pulse rate 
Here the reason for the high dosage of histamine is that pan 
nicuhtis is a slow chrome condition affecting the superficial fatty 
la\ er of the bodv w hich is In anj case relatively poorly supplied 
nith blood and therefore less eosili reached b\ this drug 
This 18 anotUor ti'po of rheumatism that is matenaUv improved 
b\ active collaboration with the ph\*Bician in charge Bad 
habits— eg excessive smokmg or dnnlong — must be con 
trolled the quantity of food and hquids taken in most bo 
regulated and attention given to the hjgiene of the boweL 

C. THE ABTIcnjLAE OBOUP 
1 Classical Bheumatold Arthntis 

There lias been much dispnto about this distressing mam 
fwtation of arthntis For the purpose of mtcUigent selection 
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of phjinotheirapeiitio procodorea it ib beet to consider this 
condition as probably basically infective but with the infeoticm 
grafted on to a sensitive or slieedy deranged biochemical 
mechanism 

The infective element is from many points of view strongiy 
snggestiTe of a chronic tubercular infection. The value of tLs 
partionlar conception is that many of the methods utilised m 
the treatment of active lung disease are valuable m rboumatoid 
orthntifl — rest freedom from worry oateful attention to 
nutrition and the jndidons use of vitamins and of ultra violet 
light are of value m rheumatoid arthritis jnst as much as they 
are m active tuberculosia of the long To this hat may be added 
the use of gold fujeotlons 

In rheumatoid artlmstia one of the meet important and 
earliest considerations is to decide what measure of immobiliBa 
tiOD should bo applied to an affected joint There are certain 
general rules laid down by the late Hr Coates of Bath m 
regard to the immobihaatiOD of the effected joints of rheumatoid 
arthritis or infective arthritis which BtQl epplv These are 
that a jomt affected by rheumatoid arthritiB should, if possible 
bo immobilised iu the early stagee and long before contraction 
deformities have occurred that each immobilisation should 
bo effected at first only by light night or reet splints made 
of plaster of Pans end capable of easy application and removal 
from the limb (or Lmbs) that m no cdroumstances should 
such sphnts be maintained for longer than 8 houra at first 
that the maximum period without removal should never ox 
ceed 72 hours and that this 72 hours should only be reached 
by a gradual extension of time from the original 8 houre and then 
only i\hen the response to snob immobilisation is good — nam^y 
rebef of pam diminution of enellmg and increase of range of 
movement The appearaugo of adverse symptoms namely 
increase of pam or swelling and increasing deformity is an 
mdlcation that the progression of immobillsataon or the fitting 
of the Bplmt has been unsuitable It may be neoesaarj daring 
this penod to make throe or four fresh splints to meet the changes 
in contraction and in the oontours of the limb brought about 
by the decrease of spasm and swelling 

Plaster sphnts for rheomatio cases must be considerably 
lighter than those generally used by orthopiedio surgeons, easy 
of removal high m the sides without encircling the limb and 
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V, hen finnlv set be a* near a* possible to the position of optimum 
function- 

Smtable rest and immobUisation being secured a second 
essential is that phjTaotherapeutic jneasnits should onlv be 
emplo^'ed with great caution irhen the haemoglobin is defimtel} 
belov 70 per cent It is entiielv justifiable in such cases for the 
phymcian to give an mtravenous tiansfaflioti of a pint of u’hole 
blood- By doing this he frequently alters the ^hole response 
of the patient to physical measures The date of the transfusion 
often inarkmg a turning point for the better m the progress of 
the disease 

Trtatmeni 

In rheumatoid arthritis where tbe blood sedimentation rate 
U high the haemoglobm content low and immobilising splmts 
are required, the initial phvootherapeutic current shonld be the 
•t-cell Bchnee current wrth norma) ealme in all the four baths 
the legs usually being made positive and the arms negative 
If the joint-changes stronglv predominate in the am* tbev 
should be made positive rather than negative The current 
should be onlv 3 to 5 m-a given 16 minutes dailv for a fortnight 
After this initial course of treatment the patient should be 
auffiaentiv improved to benefit from the gradual rntrodnction 
of verv small quantities of surging smusoidal current through 
the same 4-celI schnee baths During this second phase accord 
mg to the response and condition of the patient joints mav be 
singled out for the appheation of paraffin wax (see Chapter 9) 
As soon as tbe haemoglobm Is well above 70 per cent general 
ultra violet hght in verv small doses can be tolerated but it 
cannot be too strongly stated that m the presence of a high 
blood**edimentation rate and a low haemoglobin large doses of 
ultra violet light whether from the natural sun or from artl 
ficial sources are defimtely harmfoh The use of infra red 
radiant heat or large doses of short wave are as defimteli harm 
fill and contramdicated as they are m cases of shoefc- 

Tbe important thmg to remember is that rheumatoid 
arthritis is a tenons disease with a prognosis largelv dependent 
upon the treatment given bv the physician and the pbvsio 
therapist They both bear a heaw respondbihty not onl\ for 
the maintenance of the patient s general health but for the 
prevention of cripplmg deformities 
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(i) Aeration baths — ^Aeration bath* i^e also of defimto value 
even in eevore ca«a of rheumatoid artliritis provided that the 
patient can bo placed in tlio bath wthout undue pain The 
apparatus reqxured to gi\'e the bath is so simple that it can 
easily and %vith small expense bo installed in any small chnio 
or hospital or even in the patient s homo It need only consist 
of a very small am pump connected to a senes of tubes with 
boles This is placed in the bottom of the bath with a suHablo 
wood gnd above it A eling should be htted aoroes the bath at 
the head end so that the patient can he with the head sup- 
ported and obtain fnll relaxation. For thee© oases the tempera 
ture of the bath sliould be 98® F Ae the aeration tends to cool 
the water quickly it may be necessary to stabilise the tem 
peraturo once or twice during the penod of Immerrion which 
should last from 10 to 20 minutes After the bath the patient 
should be wrapped In a blanket pack for half an hour the 
oqxupment and procedure for this is 

1 pillow 

2 blankets 

I warm large twxll alieot or turlosh towel 

1 warm small towel 

A couch or bed is prepared with the pilJaw end one out- 
spread blanket The warmed small towel is placed over the 
patient s chest and abdomen he is then enveloped in the 
warm sheet and taken to he on the couch. The irmall towel is 
drawn from under the sheet end used to wrap up the feet The 
sides of the under blanket are brought across the body and 
tucked in one side over the other The second blanket is then 
spread over the patient and tucked in round the sides and 
under the feet The sheet should be folded over the blanket 
round the neck to prevent discomfort He remains like this for 
half an boor 

WTien the pataent has dressed-, a forthcir period of half an 
hour should elapse before going into tbo open air and It is an 
advantage if a warm dnnk irun bo provided These aeration 
baths and hot-blankot packs should not be given more than 
three times weekly 

(u) — Massage of tho most gentle effleuiage type 

morelv sufficient to secure interchange in the tissues is of 
help AH other forms and particularly passive stretching ore 
definitely a menace to recovery and progress 
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2 Infective Aithritia 

It ifl unforttmato that cases of infective arthritis so often 
yield unsatisfactorily to the removal even of obvious foci of 
infeotiom It is necessary therefore to consider whether in 
these cases as well as the dominant and obvious infective basis 
there is not also another of the basic causes at work. In this 
connection further research may bring to light hitherto unknown 
etaologlcal factors — whether hereditary psychological or bio 
chemical 

Gonococcal mfection is responsible for one of the most 
crippling forms of infective arthritis Fortunately however 
the treatment of gonococcal arthritis has improved out of all 
knowledge withm recent years Reports from America on 
treatment with a combination of pemcilhn sulphanilamide and 
hyperpyrexia suggest that It may be possible to look forward 
to a complete and radical cure of this diseese 

The problem of the treatment of an infected joint lies of 
course primarily with the practitioner but particularly when 
an infective arthritis is present tn one joint only electrothera- 
pentlc cnrrents are of value 

Tnatment 

It has been shown elsewhere that short-wave treatment is 
of value m the treatment of ontntis and boils because it deals 
bv means of deep fomentation with inflammation to which this 
current can gain access So also in the case of the single 
arthritic jomt It is possible by sound technique to use short- 
wave to assist the process of repair during the course of the 
active inflammation Clinical experience suggests that in single 
joints the mducto thermy cofl surrounding the jomt produces 
the best results It should be given dafl^ and in acute case* 
that are under proper bedded conditions twice a day and 
the short-wave should bo taken to the patient rather than the 
patient to the short wave os rest is of such primarv importance 
In the more chronicalh infected joints especially where 
thickening has occurred In the caps^e and where there is 
limitation of range of movement by such tliickening rather 
than b\ effusion parafTm wax is of value especially when 
applied os bandages (page 172) The range of movement can 
often bo increaw! bv spring suspension exercises 
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The Pen-QTthntic Shmilder 

Orthopfodio Burgeona recognise an mtereating condition 
occurring in the shoulder which owing to the nature of tlio 
course it runs appears to have a true baaio infective ongin 
but a number of cases have boon oxedted to activity by recent 
minor trauma This condition is known as pen-articular 
arthntis or the frosen shoulder It is a condition found in 
women more commonly than in men and patients are usually 
over the age of 40 It may thoroforo be necessary to consider 
also whether a bioohenuoal factor enters mto those cases The 
onset ns montionod above is frequently but by no means 
always associated with trauma The condition runs a very 
definite course lasting a period of weeks or months the 
symptoms gradually increasing In seventy and as gradually 
subsiding With oorroot treatment most oases recover com 
pletoly 

Clinical Ftaiurta 

Pain IS usually referred to the insertion of the deltoid in 
the upper third of the shaft of the humenis There is usually 
considerable spasm of the shoulder muscles and all morements 
of the shoulder are limited parfrouJariy obdnotion and external 
rotation If movement is not encouragod a firoxen shoulder 
will be the end result 

Injudicious treatment in the acute stag© will inevitably 
aggravate the symptoms Maasage to the shoulder and fre 
quent passive stretching wiU load to the formation of adhesioos 
and further limitation of movemente 

TTtalmenl 

Treatment in the scute stage should be hmited to rodlant- 
hoat or short-wave and gentle activo exerosos carried out 
frequently during the day When the acute symptoms liavo 
subsided and no further improvement m range of movement Is 
being obtomed then gentle manipulation under an anaesthetic 
should be considered This should be m the nature of a stretch 
ing rather than any forcible manipulation. 

llassago in any form is contra indicated — the essence of 
treatment is active exorcises performed Ireqaently dnnng 
the day 
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Tbe®e ca*es frequently respond to third degree erythema 
doses by the direct face of the Kromayer lamp ah round the 
shoulder and deltoid. Before applrmg the Kromarer lamp 
the skm should be swabbed with ether Following the apph 
cation the whole area bo treated is imroediatelv covered with 
2 lavBTB of elaatoplast which most not be removed for 10 
days If oozmg occurs through the dressing it should be covered 
with a further laver 


3 SpondylitiB 

The basic cause of spondvhtis is unknown The late 
Gilbert Scott regarded all cases of spondvhhs whether of the 
wasting type or the type associated with overgrowth of bone 
as gonococcal in origin The evidence for this view seems to 
be most inadequate and it la not poanble to accept it 

Treatment 

Pfaj-fjotberapeutio measures are of httle or no value firom 
the stundpomt of cure nor does the removal of sepsis help 
Deep X rav therapy appears to check the progress of this 
m a namber of cases bat is m no sense curative The 
greatest advance In the ameboration of symptoms is secured 
bv the intelligent regnlar and persistent use of euspension 
therapy In assodahon with deep X rav therapv (page 126) 
When the suspension therapy apparatus is not avaflablo it la 
of first importance to malntam movement of the patient s back, 
and particularU the artlculaHons of the nbs for as long as 
possible Very careful head suspension is sometimes helpful, 
using the standard apparatus The patient should be In the 
sittmg position and the trunk is then raised slowly until the 
buttocks are just touching the seat The position should not 
be held for longer than 30 seconds and the release of the 
patient to the starting position should be equally slow and 
careful This should be regarded as a definite exercise from 
which progression m number of suspensions and In duration 
of the actual period of suspension is effected according to the 
abflitv of the patient to remam relaxed. Head suspension that 
produces antagonistic muscle spasm is mereh defeating its own 
obiect hlassage and exercises provided thei produce no 
fatigue and provided they are earned out regularly are of 
genuine value Diathermy faradism and other electrical treat 
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mente though they may have a temporary palhatlve ofloot do 
not Bocuro any laatlng improvement Subcutanooua Injections 
of oxygen on either side of the opine by the physician followed 
immediately bj Bhort-wavo from the base of the nook to the 
buttocks is frequently a helpful technique 

But the important pomt In tlioso sad cases is to vary 
teclimquo and ourronta and to keep up the patient s spints 
If thej are allowed to get more and more fixed and more and 
more kyphotic tlioir nbs move lees and loae witli each degree 
of flexion of the spine and eventually a quite small attack of 
broncliitia or pneumonia Ib likely to prove fatal because the 
range of movement of the nbs nt their vertebral jomts has 
become Bonously reatneted 


4 Osteo-arthntis with Special Befaisnce to Osteo arthritis 
of the Hlp-Joduta 

Ostoo orthntis is perhaps tbo commonest of oU forms of 
oliromo arthntis Its onset is insidious tho degenorotivo 
process in a joint usually alow is hastened by oxceesive use or 
trauma but in spite of praotioally all treatment and pro 
cautions the progreas of tho disease remains unaffoctod 

The condition is one wluoh calls for tho closest collaboration 
between tho physician thoorthopiodio surgeon and tho phymo 
therapist In tho following paragraphs ostoo-arthntis of tho 
hip joint is taken as a typical example 

The dcgonorativo process usually starts in tho articular 
cartilage Over tho U'oigbt-boanng surface tlio cartilage bo 
comes thinned ond eroded whflo tho penphoral cartilage is 
undergoing hypertrophlo changes Ossification gradually occurs 
m the hj’portrophio peripheral cartilage giving tho oharactor 
istic hpping which is so constantly demonstrated by X rays 
Tho synovial membrane is affootod becoming tliickoned and 
hypertropliied Tbo synovial fluid may bo increased and loose 
bodies develop Tbo capsule and ligaments are finally involved 
in tho degenerative process ond become contracted and pre- 
dispose to insoeuntj and limitation of the movements of tho 
j^int Tho muscles m tho n^on of tho joint undergo marked 
wasting fibrosis ond loss of power This is a cliamctoristio 
foa^!pxo of this disease 

two main sjTnptonis which brmg tlie patient to seek 
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advioe are pam and Inoreeaing hmitataon of movement In 
the late etagea increasing deformity is an added symptom 
particularly flenon deformity addnotor spasm and external 
rotation of the hip-Joint 

Treatmeni 

In a slowly progreeaivo disease there can obviously be no 
hard end fast rules nor as yet is there one settled Ime of treat- 
ment For convenience patients may be classified mto two 
groiqja 

(i) Cases m the oariy stage of the diseeae when treatment m 
coneervative and paUistivo In this stage surgery with a few 
exceptions has no place m active treatment 

(u) Cases in the late stage Depending on the age general 
condition and oooupation of the patient surgery can ofier much 
in the relief of pwtn and deformity The proa and eons of an osteo- 
tomy arthrodeiia and arthroplasty have to be carofoDy considered 
but each has Its place in the treatment of oateo-arthntia. 

(\) Trtalmrrd tn lAs slagta — Apart from the poet- 

operative treatment it is m the comparatively early stage that 
physiotherapy is usefully employed. The aim of treatment in 
this stage is relief of pam and prevention of deformity 

Immobilisation of an oeteo-arthntio jomt by Bphnting will 
lead to further limitation of movement and therefore deformity 
must bo prevented by active mnsoular controL Opposing 
groups of muscles must be properiy balanced and any loss of 
tone and power in a particular group restored by treatment 
Pain may bo alleviated by various forms of radiant heat 
lufra red and short-wave diathermy For smaller joints such 
as the hand wax baths are of great value Deep X. raja have 
a hmited value In the relief of pain but m some cases par 
ticularly in those demonstrating peri-articular thickening pain 
18 sometime* considerahly relieved Whan deformity a present 
deep pool baths when available are particularly useful for 
reheving muscle spasm and increasing movements 

For the maintenance of muscle tone and the prevention of 
deformities faradism and active exercises play by far the moat 
important role These can be assisted by the use of suspension 
therapy and where this is not available other mechanical 
devices such os rowing machinea and bioyde* 

(U) Treatment in the later stages — Some of these are benefited 

o 
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by a gentle stretohing and manipulation under an anaeethetio 
Tlie patient ia then immodlatelv sent for inlra red or ihort 
■wave therapy and the uae of the auspenaion apparatus The 
pain IB somotunee conriderably relieved and an inoroaaed range 
of movement obtained Unfortunately however the improve 
ment is usually only temporary 

Operattva Procedorcs 
ArtJirodats of the Btp 

(a) By Smtth PtUrstn nutTin^ — When oeteo-arthritii m 
volvee one hip jomt only and the range of movement at the 
hlp-joint la limited to 20° or less with only a little fiied de- 
formity present then relief from gymptomB can bo obtained 
by an arthrodeaiB with the Smith Petersen nail Relief of pain 
ia immediate and the patient con be allowed to walk with 
crutches directly the stitohoe have been removed in 10 to 14 
days but full weight bearing ib not usuaUy allowed for 
about 3 months Fhyaiotherapy ehcmld b^in as soon as the 
patient has recovered fiem the post-operative disturbance, 
usuaUy in 2 or 3 days 

Active exercises for both feet and ankles and the kneo and 
hip of the soimd leg should bo Instituted from the b eginn i n g 
When treating the aflfected leg it most be remembered that It is 
eesentlal to maintain the full rang© of movement of the knee 
joint but throughout treatment great care is necessary 
especially when treating the quadneeps so that the nail is 
protected from any undue leverage otherwise it will loosen 
and pain will return Exercise may be given with safety If 
the patient is moved so that the lower leg is suspended over 
the side of the bed and supported by the physiotheraplBt 
whilst active flexion and extension of the knee la performed 
The patient should also bo instruoted to carry out static 
contractions of both quadriceps for 5 mmutes houHy PAf" 
ticular attention should be given to maintaining the tone of 
the back muscles and glnten 

As soon as the patient is aDowed up re-education of walking 
with the use of crutches should be taught with or without 
minimal weight bearing as the surgeon may dodde 

(b) Inlra-atitcular arlhrodsaxe and Smtth Peitfsen naUtny 
When a fair range of movement is present m the hip-joint but 
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also ooMiderable fixed deformity neoally a flenon and adduc- 
tion deformity a firm orthiodeaiB la 1)681 ob tamed by a two-atage 
operataoiL 

At the firgt operation the intra articular arthrodeeiB is per 
formed "by remo^ of the cartilage from the head of the femur 
and the acetabulum this allows correction of aH the defonm 
ties The hip-jomt is then immobflieed in a full hip ^ca in the 
optimum poaitaon for ankyloemg 

The second operation is p^ormed a month to 6 weeks 
later when a Smith Petersen nail is inserted and a short hip 
spica tea.ching to jnst above the knee ]omt is applied for a 
further 4 to 6 weeks During thU period the patient is allowed 
to walk with crutches modified weight bearing being allowed 
on the affected leg 

This combmed operation has the advantage that the period 
of convalescence m plaster la considerably shorter than when 
an intra articular arthrodeeia without nailing is performed. 

Physiotherapy should begin as soon as possible after each 
stage of the operation 

After the first stage active exerdses for both feet and ankles 
and for the knee and hip of the sound leg should be instituted 
from the b^^innlng 

Static contractionB of all the musdes of both legs should be 
taught and the patient should be encouraged to carry them out 
at regular intervals during the day for the period that he is 
m plaster 

As the plaster has to bo taken as high as the cheat m order 
to prevent adduction of the hip special attention should also 
bo given to breathing and arm exercises. 

After the second stage the knee u gently and progressively 
mobilised and wax packs or bandages may be found useful m 
helping to prevent stiffness. The patient must also be taught 
to walk with the use of crutches 

JfcJ/urray « Ostedomy 

Por the relief of pam and the correction of deformity some 
authorities prefer a displacement osteotomy which has the 
advantage that it is a comparatively minor operation as 
compared with nn intra-articular arth^ems and the patient 
is also left with a certain amount of movement at the bin 
joint ^ 
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FoUoTnng an oeteotomy a hip spica is applied which Ib 
usually retained for about 12 weeks 

Physiotherapy should be started as soon as the patient has 
recovered from the poat-operative disturbance and is the same 
as for an mtra articular orthrodesia. 

Owing to the long penod of immobilisation in plaster the 
knee-jomt inevitably becomes stiff It is poe^Ie to reduce 
this residual stiffness to some extent by the use of the surging 
ginnsoidal current ghnen from foot to foot This current should 
be given daily at a strength only just sufficient to bimg an 
appreciation of tone into the museto of the normal leg le 
not at such strength as to cause movement at the joint The 
rhythmical pulses neceasaiy to and always present in healthy 
muscles are thus reproduced to a certain extent 

The plaster Is usually bival^d after 8 weeks to just above 
the knee-joint and the bock portion is cut acroae so that it 
can bo removedL The patient may then be turned on to ha 
face and gentle mobilisation of the knee-joint started whhoat 
endangering the dzation of the bone The back portion of the 
plaster must be replaced immediately after treatment 

If the X ray is satisfactory the patient is usually allowed 
up on crutches without weight bearing on the affected leg in 
about 14 weeks Physiotherapy should proceed along the lin« 
desenbod for arthrodesis by nailing 

Pull weight bearing is allowed when the X ray showu firm 
consohdation of tbe bone 


Exasion of the Head and Ned of the Femvr 

^Vhen a bilateral osteoartbntis is present with anky/oeifl 
of both hip joints an excision of tbe head and neck of the 
femur gives a certain range of painless usefol movement to 
one hip olthongh many patients have to wear a walking 
appliance 

Post-operative treatment vanes with individual surgeons 
One method is to immobUiso the affected leg by means of a 
Steimaim s extension pm through the tibia, and a plaster hip 
spica for 4 weeks after which the plaster is removed and 
atiappmj^xtension apphed for a further penod of 4 weeks. 


then removed and the patient is allowed to 




'■ aid of a caliper which may be discarded at some 
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PhjTiKitlierapy shoiild begm a* booh m possible after the 
operation- Active exerciseB for both feet and ankles and static 
contractioiis for ah the mnscles of both legs shonld be practised 
at frequent intervals of each daj* It is essential to maintain 
the range of movement of the knee-joint of the eonnd leg 
This IS often difficult owing to lack of movement at the hip- 
joint but if the patient is norsed on a Pearson bed a section 
of the mattress and one of the canvas strips can be removed 
at each treatment penod so that the knee can be eaafly flexed 
and extended- 

After 4 weeks when the plaster la removed, active move- 
ments of the knee and bip-jointa must be encouraged par 
ticolariy flenon of both jomts and abdnction of the hip The 
patient mnst realise that a good reault vrill only be obtained 
by contumouB efforts at movement thionghont the day 
Abdnction of the Mp can be assisted by means of suapmision 
HbngH and the following device has been found nseful for 
assisting flexion of the knee and hip A elmg is placed under 
the knee and attached by stout cord to an overhead pulley 
screwed to a balkan beam- A wooden handle is fixed to the 
free end of the cord which the pabent can gnp A roller skate 
is then attached to the heel, and a flat woo^n board about 
2 ft long IS placed on the mattress under the foot The patient 
exercises hia leg by pulling on the handle attached to the knee 
pulley This movement is assisted by the action of the roller 
skate at the same time the patient should try to morease the 
range of movement by active muscle contractions 

As soon as the patient is allowed np he must b© taught to 
walk with the use of caliper and crutches the crutches are 
discarded when the patent has a stable gait 

The surgical treatment of this distressing and cnpplmg 
condition is bemg constantly modified At one time the use 
of vitollium cups looked extremely hopeful but this method 
has not yet achieved such success as to justify its umversal 
mtroduebon 

Similarly other methods have other advocates. All thee© 
procedures however are purely palliative and unfortunately 
there is no evidence that any genum© advance has yet been 
made towards the discovery of the true causes of this condibon 
and their olmunabon- 
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Ladtc Add Injections 

Recently the treatment of osteo arthntio jolnte by the 
intra-ajticnlar injection of laotio acid with procaine looks u 
if jfc might be an altematiye to some orthopwdio amgery for 
affected joints especially thoee of the hip This treatment was 
mtrodnced and developed by Mr Grant Waugh PJl.C£ of 
Sunderland It has much to commend It both as regards its 
pnnaplee and its results and compares favourably in Its long 
term results with any or ah surgical measures. These results 
are materially enhanced when immediately after each mjectxon 
and between the injections the joint is subjected to voluntary 
weightless movements on the suspension therapy apparatus. 

Recent work has shown that passive extension with abduc- 
tion and weights of var^nng poundage may be of great value 
in selected cases 



Chapter 2 


IN SOME NEEVE CONDITIONS 

Phthioal methods play a vital part in the diagnosis and treat 
ment of many nerve lesions, and in the recovery of the patient 
The feradio and galvanic testa still have their place m the 
diagnosis of lesions of the motor neurone* and refinements 
have been made possible by improvements m the designs of 
stunnlatoTB 

Elootromj'ography is an interesting advance m methods of 
diagnosii of lower motor neurone lonons and there are indi 
cations that it might prove of value in prognosis However m 
the light of present knowledge the ronbne use of electro- 
myography does supersede the older methods of electro- 
diagnosis 

The Qramrann sweating test devised by Dr L. Guttmann 
(/ ^euro^ and Peych 1940 m, 167) provides a sunple and 
objective method of assetamg the extent and degree of damage 
to cutaneous nerves Forthennore by serial examinations it 
gives reliahle mformahon of the absence or progress of recovery 
in the autonomous rone of the nerve and of recoverv due to 
overlap by adjacent nerves 


PERIPHESAI, KEEVE LE5I01T5 

The Farsdlc and Galvanic Tests 

Dr "Wilfired Hams (1943) * defines terselv well the 
limits within which the ordinary Caradic and galvamc mnsde 
test may be trusted 

If the muscular contrachons are wt3\ active to faradmn 10 
days after the damage has oecorred rt Is qmte certain that the 
nerve injury w slight and will recover At the same time the con 
tractions to the galvanic current will be brisk, not sIuggislL The 
polar reaction whether A.CC or K.CC »s the greater is of little 
Importance If faradlo muscular imtabihtv U totally kwt 10 days 

* DnL MmL. 1943 , £ 1 , 833 
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after the onset of the palsy and the galvanic reactions become 
alogglah then ive know at one© that the lesion Is severe, and wil! 
lead to marked seoondarv oontractnr© with over-action, and only 
partial recovery If m addition to the faradic loss the galvanic 
reactions after a period of hyperejccitability slowly dlmtntub after 
4 to 0 weeks then no recovery at all is likely The only exception 
IB when a nerve is damaged by compression, as may happen from 
scar or bv a haemorrhage in the bony canal. Hero the loss of 
faradic irntabflfty and the presence of foil reaction of degeneration 
described above prove a severe lesion, which will be folJoii^ eitber 
by no recovery or only slight and actximpanled by severe con 
tractnre and perhaps dome spasm unless the nerve is decompressed 
or grafted. 

If these limitations are borne m mmd the famdlo and 
galvanic (ne poise D C ) muscle test yields useful and valuable 
information 

The pTuditioner vhdher suipeon or ph}fs\aan should be 
present at ecery musde test on the results of xchtch an operaUtm 
nay be adevsed This is extremely important for wbat he sees 
win matenally help him to form a yndgement 

In testing the exdtabOity of any tissue many factors have 
to be considered amongst them the nature strength and 
duration of the stimulus to be appbed In climcal work every 
one is familiar with the use of electrical stimulatjon faradism 
and galvanism are usually emplc^^d. The faradic current pro- 
vides rapidly repeated stimuli of short duration (l/600-l/1000th 
sec ) with galvamsm the impulses are of the order of one 
second s duration the strength of the stimuli can be varied, 
A tissue that is readily excitable will respond to currents of 
short duration and relatively low intensities whereas one that 
is less easily excitable will either fafl to respond to stimuli of 
short duration or will only do so if the strength of the current 
is grcatlv increased. These facts form the basis of the electro- 
diagnosis teists m common usage 

A normal mnsde can be made to contract by a faradic 
stimulus of low intensity when this is applied to the overlying 
skin. However m such a muscle the nerve siqiply is intact 
and the current stunuJates the nerve fibres. If the impulses 
that are set up m the nerve trunk are sufficient in number and 
intenutv the muscle will respond by contracting The nerve 
twigs conduct the impulse rapidly and over a wide area, and 
the muscle fibres in many motor units contract at the same 
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time or almost the same instant The reeponso of the muscle 
can therefore be graded according to requirements 

In degenerative lower motor neurone lesions the affected 
muscles have lost the whole or part of their nerve supply and 
by 3 days after the mjuiy it l» no longer possible to excite 
a contraction by stimulation over the course of the nerve trunk 
itself below the level of the damage and the muscle becomes 
more difficult to stimulate with the percutaneous faradio current 
applied over its surface Indeed by 10 to 14 days after the 
injury the faradio response may b© completely lost on per 
cutaneous stimulation or it may be very feeble and only 
obtained by using abnormally high currents (IVhere the 
muscle Is exposed at operation without the intervention of 
skin and overlying structures, it \b still possible to elicit a 
response to faradism by direct stimulation of the muscle 
provided that it has not undergone aonous structural changes 
due to denervation ) Whilst after denervation there is loss or 
grave alterations in the tj'pe of the faradio response it is still 
poeriblo to stimulate the muscle with currents of long duration 
0 g galvanism The nature of the galvamo response alters 
and instead of a brisk contraction and relaxation these become 
slgggisli In character A poesiblo explanation is that in this 
denormtod state the mnsclo fibres ne<^ a longer build up 
time and the sluggish relaxation mav bo duo to the fact that 
some fibres are stlU contracted whilst others are relaxing 

The commonest method of reporting a muscle test u to 
divide it into faradio and galvanic and to report the 
fanidic responses as present or full diminished or absent 
IMicn the faradio response is present and the gnlramo response 
IS sluggish a report of TU I) (partial reaction of degeneration) 
IS made Wlicn the faradic reeponso Is abeent and the gal 
^an^c reiqionso IS sluggish the report Is RJ) RTicn neither a 
faradio nor galvanic response u obtained the report should bo 
absolute R D 

Now and again freak reactions ore soon such as full recovery 
in with complete R D A discussion of this doe# not como 
within the scope of this book but it stresses the pomt that the 
clectncnl reactions of a musclo or group of muscles are not by 
anv means alwavs an accurate or conclusive proof of the condi 
tion of the nerve For instanco oedema in the tissues over a 
normal mu^cIo ma\ prevent lu responding to electrical stlmu 
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lation When otxlema la preeent therefore the abeenc© of a 
galvanic rcaponeo ia not neoeesanij very signiflcant Some 
attempt should be made to rednce the o6dema before reporting 
the electncal reaotiona If however there ib no oedema and 
if muftoles are grossly waated and there is no response to 
galvanism the muscle fibres have probably suffered irreversible 
changes 

When a nerve is reoovonng voluntary power often returns 
before a faradio response can be obtained However standard 
ised testing with the stimulator designed by Bauwens has shown 
that the greater proportion of oases recover oxcdtabihty to short 
duration stimuli before voluntary power returns It is note- 
worthy that the response is small and roquircs an abnormally 
large current The reason maj bo tins it will be recalled that 
when a normal muscle oontraota on stimulation through the 
skin with faradism it responds to impulses transmitted by the 
intramuscular nerve twigs When an injured nerve fibre reaches 
a certain stage of recovery it may be able to conduct impulses 
throughout its length whilst it cannot bo exdted artifioally 
throughout its length i e as tlie current is appbed farther 
away from the lesion towards the extremity it becomw more 
diflScult and even impossible to oxcate the nerve Reeovedng 
nerve fibres may therefore be able to carry natural voluntary 
impulses strong enough to make the muscle contract before the 
terminal fibres m the muscle are sensitive enough to respond to 
the artlfidal stimulus of a faradio ourrent 

The praotitaoDor who cames out many testa may prefer to 
work with two small button Hke electrodes held in one hand 
about half an inch apart By this means he can concentrate 
on an mdividual muscle without disturbing its neighonrs. He 
also has the other hand free for adjusting the patient or 
apparatus or for palpating the muscles and tendons which 
he is tesUng 

A patient who is to be tested should b© made warm and 
comfortable and the test should be finished as quickly as 
possible 

The Electromyograph 

The electromyograph represents an outstanding recent 
advance in the investigation of lower motor neurone lesions. 
It demonstrates minute variations in the action potentials in 
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mTiBcle It consists of a vcrv sensitive amplifying apparatus 
to which IS connected a speaal concentno bipolar needle 
electrode This is inserted mlo the muscle to be tested and 
conducts the tmy musde-current mto leads whence they flow 
to the amplifier These variations mav be shown as deflections 
of the beam of light m a cathode-niv tube or as variations of 
sound when a radio loud-speaker is connected to the amplifier 

Three kmds of action potential are found and thev have 
a characteristic appearance and sound- 

(1) The normal motor umt action potential 

(2) The small fibnUatiou action potential, which is found 
onlv m degenerativo lower motor neurone lesions and 

(3) The highiv polvphasic motor umt action potential which 
is sometimes found m normal muscles but more usuallv 
in muscles whoso nerve fibres have been damaged and 
have g r ow n back to themagam and established functional 
conns ctaoa. 

The cleotromyograph will not yet measure accuratelv and 
quautitativelv extent to which the damaged nerve fibres 
have resumed their work, ue the amount of renmervation that 
has occ ur red in the muscle Where a senes of examinabons 
has been made it does give the earliest indicabon that the 
muscle now contains new nerve fibres which are mature enough 
to cause a contraction m the muscle fibres which they supply 
The interval between the return of motor units and recovery of 
voluntary power varies with the tjT>o of mjorv in the nerve 
It must be st re ss ed that a single finHing of motor umt action 
potentials does not gusrantee useful reco very It indicates 
either that some regeuerated fibres have reached the muscle 
or possibly that some fibres have escaped injury or that the 
muscle has an anomalous supply from anothw main nerve 
trunk- When the muscle is recovering satisfactorily however 
each test shows more action potentials than the oue before 
not onlv m a single muscle bntmmnsclespreviouslydenervated 
Sometimes the electromyograph will not record any action 
potentials in a muscle which is already contracting voluntarily 
The explanation is usually that the needle baa been inserted 
mto scar tissue or the new nerve supplv is patchy so that 
some areas ate still not vet remrwrvatcd- If no matter where 
the needle is inserted — always provided that there is no defect 
in the instrument — no action potential can bo detected the 
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movement is not a true contraction but comes from some 
other muscle 

A typical case m which the electromyograph is mvaluable 
IS a Bell s facial palsy of the idiopathic The musctei 

which are going to recover completely are silent In those 
muscles whoso nerve supply has degenerated fibriHaUon iinl] 
ho found after about 3 we^ca 

Like the earher apparatus of course the electromyograph 
has its limitationa Electromyography still cannot replace the 
faradic and galvamo tests for the tattroJ diagiums immediately 
after the nerve has been injured The fibriHaticm which 
characterises a degenerative leeion may not appear on the 
electromyograph for 3 or 4 weeks but the prugr e ssi re 
failare of nerve conduction below the lesion starts to a^ect 
the faradio and galvanic responses almost at once and nerve 
conduction has usually disappeared by the 3rd day The 
alterations of the reactions of musclea themselves can be followed 
both quabtativel^ and to some extent quantitatively and by 
the 10th to 14th day the change is quite oharactensbo. 

In cases of minimal denervation where the damage to the 
nerve supply is only very slight the electromyogrsph scores 
over the faradio and galvanic tests TVTietber it is better m 
such cases than Hr Bauwen s special apparatus or not so good 
is still diaputed. The department at the Military Hospital for 
Head Injuries at Oxford says it is better At the Wingfield 
ilorns Orthopaedic Hospital, however it has been found that 
it may not invanably give as good information as the Bauwen s 
apparatus but that the ahortcr time taken to perform an ade- 
quate examination is deadedly in it* favour The electromyo- 
graph win not indicate anomalies of innervation at all and »o 
here the older methods shD hold the field. On the other hand 
it gives an additional invaloable semoe m distingnisbing 
between orgamo and functional nerve lesions 

The Quinizaiin Test 

The power of the wfan to secrete sweat vanoa with the 
condition of the nerve lying beneath it Qninitann is a dye 
which changes colour in contact with moisture and the qmnl 
zarin test is one of the simplest and most satisfactory method* 
of studying the alteration of sweat secretion In various condi 
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tions It i* partlonlariy valuabte in following recovery after 
peripheral nerve injuries 

Quuuxann Compound (Wellcome) is a reddish-grey powder 
containing 28 per cent of quinkann and 2 6 disulphomo acid. 
The remainder is nce starch which dilutes the quinirann and 
makes it easier to appU but does not plav any part in the test 
VTien sweating occurs thesbm where powdered takes on a dork 
violet colour and the openings of the sweat ducts show np as 
minute dark dots contrasting with the dry areas which remain 
uncoloured The dye washes off easily with water 

The patient is first given 6 to 10 grams of aspirin and 
also one or two cups of hot tea to promote sweating The 
dr} powder la taken up with a pad of cotton wool and dabbed 
evonl} on to the area to be mvestigated Sufficient pressure 
is used to ensure that the openings of the sweat ducts are filled 
with powder The apphcation must be thorough and the 
powder evenly distributed partioularlv on the hands and the 
sides of the fingers Special care should be taken m powdering 
the face to prevent tears or sneenng the eves should be kept 
dosed 

The next step is to place the patient in a radiant heat 
cabinet for 15 to 46 romutes until he sweats profusely Then 
particularh m peripheral nerve lesions careful observation 
ihoulH be made of the onset amount and distribution of sweat 
secretion both in the area suppbed bv the damaged nerve and 
lU adjacent nerve and in the corresponding parts on the oppo- 
site Bide of the bod} In some cases the observer should note 
tho order m which different ureas begin to sweat and the 
relative Intensities of tho sweating over them Ho must 
observe the palknt continuous!} nil tho time the test is bemg 
made so os not to bo misled by sweat running on to non 
sweating areas Fig 4 (a) and (b) show tho skin of a band 
ihortls before suture of the median nerve and 8 months after 
suture 

The interpretation of tbo tost is cssentiallt a procedure 
for tlto p!i\sicmn or surgeon in chargo of the case but tho 
phtsiolhcraplst should bo familiar with the techmquo os sho 
mat bo required to assist in earning it out and tho findings 
mat affect her own work on tho patient The value of tho 
lc*t lies in tho fact that where a nerve is recovering tho area 
of ibn supplied bt it recovers its sweating octintt before 
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Bensataon returna The relation of recovery of iweating and 
voluntary movement la dependent amongst other thinga on the 
level of mjuiy and will vary in each partionlar nerve An in 



Fio 4 (a) — amptela l«toi of the medtui oerv* h, the upper lUri of the 
‘”1"7 Sweet Itet bp the Qulnteerin leethod 
■ho^eahldroeie over the madien nrrre datnbnUcn. Note the CttU 
“h* w~«> ta the middle of the pehu, tad et 
the mtenhgttel ipeoe of the todejt end middle flngtw demciefTeimg the 
OT^p of tho alner end rediel ntwvee onto the medlen erne. The bjeok 
imtnterruptod Ime domomtretoe onteneota enaeethole 1 the Uije Ueek 
mrte^ni enelgeeU to eopeiflolel pin prioke , end the crtawe enel 
gena to a«ep outaneotM pxbi pricka. Koto i thin OMe aa unoauaDy 
ovrilap of pam flb<w from th® radial nCT^"® onto the median d*- 
tnbntkHi m tho ulnar a^poot of the todsz Anger 
Fio 4 (b) Rooovery of twoattng and aenafbllity nght moathe after uetie 
■otiTO Tho diagram deroooatnUe# the recovery of nrealiag and 
aowbility both by Increaaed overlap fro m the nlear and radial Derrta 
by true regeueratlon from tbe aotuivd median nerve. 

creasing area of altered dyo indicates the increase in th© 
number of reactivated sweat glands and is thoroforo a good 
sign A non-aw^tlng — i e denervated — area may apparently 
shrink to some extent through overlap from adjacent nerves 
and allotyance should bo made for this tendency 

Types and Prognosis of Peripheral Henre Lesions 

The prognosis in a peripheral nerve injury depends upon 
the cause of the paralysis 
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When a nerve is injured by alight contusion or traction, vrith 
temporarv loss of conduction but \nthout degeneration of fibres 
the state is known as neurtipraxia * This condition clears up 
spoutaneoualy end completely In a matter of days or at the 
most m 8 to 10 weeks Nerve conduction below the lesion and 
the reactions of the muscles remain normal 

When a nerve is Injured by crushing or compression without 
severance of its supporting tissues the axons only degenerate 
This state is known as oronotmeM ‘ Provided that the end 
organs and joints are kept in good condition a good functional 
result can be expected with the nmumuin of delay because 
the axons can return to their original end-otgaus, bv tracking 
down their own Schwann tubes The tune of recoverv depends 
amongst other things on the rate of growth of the axons and 
the level of the injury 

When a nerve Is completelv aevered or densely scarred the 
state is known as neurotmeats * at the level of injury axons 
and supporting tissues are disrupted. ^VHbJ 0 Ut surgical inter 
vention useful recovery does not occur and even after su ccetrfol 
sutures recovery wiU be imperfect since there is inevitable 
confusion at the site of the scar and the axons do not there" 
fore alwavi return down their original Schwann tubes eg 
motor and sensorv fibres become crossed and arrive at the 
wrong end-organs 'Moreover some fibres may never reach 
end-organs at all os thev are obstructed bj the scar tissues 
at the suture 

The result of this confusion is clearij demonstrated m lesions 
of the ulnar nerve After suture mdependent lateral move 
ments of the fingers are either impossible or if they are 
accompbsbed close inspection will reveal small flickers of con 
traction on the surface of the remaining interosseous spaces 
and the hvpothenar eminence In most normal persons such 
contractions are not found. Close inspection of a limb after 
suture of an> motor nerve will show the same behaviour of the 
muscles when Independent action is attempted 

Treatment of Penpheral Nerve Lesions 

All types of lesions call for radical! v the same phyiiotherapr 
to prevent jomt stiftnesa and onienia 

^ fWdon, H J., Bnf Utd iw 
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The first eseential is that the limb should be aj^nttd tn 
Ttlaxoixon The splint should be removed several times daily 
so as to prevent jomt stiffness 

The second essential is daily mastagt. This is particularly 
necessary to maintain the oircalation and assist in controlling 
oedema If necessary oedema should also be treated by poetural 
dramage Thirdly a full range of pcssirs mox>emenU should bo 
given at least tince daily 

Where there is a degenerative nerve lesion electrotherapy 
must be considered especially for paralysis of wmAll muscles 
of the hand. 

While RJ) is present each muscle should be treated by 
mtermpted galvanic stimuh faradism being ineffective, ECS 
Jackson and Professor H J Seddon at the Wingfield Motrii 
Peripheral Nerve Centre consider that each mdividual muscle 
should receive 90 stimuli causing perceptible jomt movement 
nt least once daily and twice if possible The boat technique 
is to give 30 contraotions a minute I minute to each muscle 
m rotation and then repeat the process twice giving 90 con 
tractions m all at the same treatment Improvements m 
stimulator dedgn are being inrest^ted. 

Electrotherapy is continued until the musclee can contract 
voluntarily against gravity and whan practicable may bo 
continued for longer peno^ Where recovery is poor treat- 
ment is continued until about 0 months have passed with no 
further progress or increase of voluntary power The muscle 
fibres which are innervated and active wilJ bo exorcised with 
use but atrophy will contmue in totally denearated fibres and 
those which cannot yet contract vohmtanJy Galvanism is 
therefore used for the sake of these fibres 

When the nerve injury is associated with a wound or 
fiacture a window should be cut in the plaster whenever 

practicable to allow galvanio stimulation of deoervatedmusdes. 

In ulnar nerve palsy where the hand has to bo included in 
the plaster a window can often be cut on the dorsum of the 
hand to allow stimulation of the mteroasei. After suture of 
the nerve the limb u encased in plaster When tbe median 
ulnar or radial nerve has been su t ur ed the elbow is placed m 
a degree of flexion depending upon the amount of nerve re- 
move before two healthy ends can be brought together After 
3 weeks tbe plaster is changed^ and then by means of a turn 
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buckle the elbow ib extended 1 6 degree* each week The plaster 
18 retained on an average for 6 weeks 

^Vhe^e a tnmbuokle is inoluded a window over the forearm 
would w eaken the plaster too much and so the musclee cannot 
bo treated The hand however can alwa}^ be treated even if 
the wnst has to be Included m the plaster 

After future of the soiatio nerve a hip fplca ia apphed with 
the knee flexed os much as Is necessary to allow the nerve ends 
to bo brought together The spica is changed ofter 3 weeks 
and a tumbucUe is inserted The average tune for which the 
plaster is retained is 10 weeks Ideally galvamo stimulation 
should be applied through the window in the plaster as soon 
as the patient has recovered from the disturbance after opera 
tion, but cedema often makes this impracticable 

After the plaster has been removed treatment is given as 
for axonotmesis (just described) 

Retonung muscle movement shoold from its very first signs 
be carefuUj ro-educated first by the help of gravity then 
without gravitj and finally against gravit> Eccentno muscle 
work ihould be attempted first end both concentnc and 
tecentne work given as power returns It is essential to avoid 
over tmng the muscle particularlj m the early stages 

General Tnatment 

Patients with nerve lesions roust be treated carefully and 
syrnpatheticall} The psychological factors aro cspeuallj im 
P^ant Results are inevitably slow and unless counter 
roeasures are taken the patient becomes discouraged and 
despondent His day should bo planned so that he is fully 
and ho should bo encouraged to carry out constructive 
work vith tho affected hmb Romodial and dlvorsionul occu 
I»tionaI therapy pla>B an imxK>rtant part m tho treatment of 
tbe»e patients and in addition ph\-sieal exercises should bo 
given to maintain their general physique 


AUTEEIOR POUOMYELms 

This dinaiso alva knoi^Ti as infantilo paraU-sls is caused b\ 
a virus with a general tcndcnc\ to choo<« as its iwint of attack 
part of the spinal cord in which ho the nerve cells that 

D 
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govern voluntary muflonlor movement It doee not however 
always ohooee tbeee sites and may attack other areas of the 
cord and parts of tho brain 

The Bite of attaob detemunos the nature of the resulting 
paialysiB Tho bulbar» cortical and atano types are rare and 
httle affected by physical methods The physiotherapist Is 
therefore concerned almost entirely with the spinal and 
abortive types 

The spxnal type which is ordinary antenor pohorayelitis 
originates in the antenor horn cells of the cord and Is a flacdd 
paralysis As it is a lower motor neurone lesion physiotherapy 
may have great value In ita treatment 

The aborixvt tj'pe may originate at vanous jKnnts in the 
bram or cord The paralysis is transient and the recovery rate 
is high Physiotherapy has considerable value especially in 
convalescence and re-^ucatiom This may be a dlstinot disease 
from ordinary antenor poHomyehtis but its treatment is in 
no way different 

ActiTe Stage 

Physiotherapy has a wider field in the flactad paralysis 
resulting from anterior poliomyelitis than in cases where 
muscles are deprived of their motor nerve supply through injury 
When employed early it tends to dimmish the extent of the 
disease in its active stage Also as the sheaths of the axu 
cylinders are not mterrupted m their run from cord to muscle 
every lower motor neurone that recovers and pushes out its 
axis cylinder can reach the onglnal muscle area provided that 
good physiotherapy has maintained the condition of the whole 
system from cord to muscle end plate 

In the acute stage rest complete and prolonged is the 
present key note of treatment RadJant-heat properly applied 
will often rehove pain and spasm jost as hot baths wQl in 
milder casee Paralysod or weakened muscles must bo relieved 
of all tension and precautions taken against overstretching 
Shortwave treatment is better both on physical sod 
practical groxmds than radiant-heat or infra red raj’s The 
human bodj black or white acts os a 97 per cent perfect 
black body to radiant and infra red rays — i e in tho whole 
thlcknosa of the slon it absorbs without reflectmg or trans 
mltting 07 per cent of all rays from the luminous to tho far 
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infra red Thus these rars ore converted in the skin to heat 
which IB m its tnm conveyed by condnobon or convection to 
the deeper layers Clearly therefore therapeutic heat can 
never reach the actual site of the infection in its original form 
but only by convection and conduction after convennon of the 
radiant energy Short wav© currents on the other han d pass 
almost unchanged thrcragh the body and a sensible percentage 
of the oscillations reach the deeper structures before they are 
converted mto beat By appropriate technique therefore 
short wave concentrations can be brought to bear on the parts 
of the cord which are aotuaflv the seat of infection 

Short wave therapy should be bo used in the early stages 
of the disease By this means the mflamed area of the cord 
can be reached almost as affeotivelv as if it were a boil on the 
skin or an infected antrum — two conditions espeoallv suitable 
for short wave therapy Particular care should be taken that 
the surface marking for the antenor hom cells in the spinal 
cord corresponding to the nervea that are affected hea undeijp 
the Gdire pad The other pad should be placed opposrte and 
not on the affected Umb Treatments should, if possible be 
given 3 tunes m the 24 hours and should begin on the dav the 
diagnosis is made 

On chnlcal grounds too this current is the method of choice 
as it can be given without any essential disturbance of the 
patient 


Convalescent Stage 

The prindplefl of treatment darmg this stage are prevention of 
the development of deformity maintenance of the condition of the 
affected areas and restoration of fnnction. 

Prtcenfion o/ Dtjormxly 

Malposition in its earlv stsiges is usuallv due to muscular 
weakness If rt Is allowed to proceed weakened muscles are 
lengthened and the opposing group are shortened and so it 
■win gradually develop into a permanent deformity 

Spixnttng — Weakened and paralvsed muscles should be 
splinted not only to ensure rest but also to prevent their over 
stretching by the action of the opposing normal groups The 
ephnting should be light and so constructed that it will not 
interfere undulv with the normal circulation and be readily 
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removable for treatment For thiB reason plaster or perspex 
splmts are the most suitable and for the limbs bock splints are 
better than complete casmg In the early stage* the splmts 
will need to be worn most of th© time but as muscle function 
retoms they may be left off for some hours during the day and 
finally worn only at night 

Maxnltnanct of Condiiion and Besioraium of Fvndton 

As damaged axia cylinders oan go on recovering for at least 
two years if not longer the maintenance of condition is most 
important 

In peripheral nerve Injury degenerative processes in muscles 
cut off from their nerve supply are retarded if the muscles are 
subjected to intermittent galvamo stimuli The same technique 
is also largely apphcable to oonvalescent anterior poliomyehtis 
cases 

Suspension therapy is by far the best method of assisting the 
rehabilitation of paralysed muscles (See page 130 ) 


SPAailO PAJJdTR 

These conditions whicli are found after lesions of the upper 
motor neurone especially hemiplegia do not show either 
abnormal eloetneal reactions or gross muscle wasting The 
condition of the affected muscles is bypertonlo and in due 
couTBo groups become more and more spastic and contracted 
In the arm for instance fingers wnsta and elbows are all in 
full flexion and the arm itself adducted acroes the body 

Hero therefore is a completely different pathologic^ condi 
tion from that of a lower motor neurone injury The value of 
physical therapy is greatly restneted because the lesion is not 
m an accessible situation nor of a Idnd that makes It amenable 
to repair The problem before th© physiotherapist Is to secure 
the greatest measure of palliative comfort and to assist in 
staving off as long as pebble the dlstreiaing and ungainly 
effects of spastic contraction The only electneal current that 
him proved of any real clinics! value is the surging sinusoidal 
current given where poesihle in a full-siied bath It acts by 
reproducing artificially the normal train of unco*ordinatod im 
pulses that are alwaya passing down to muscles, and so helping 
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to produce Bomethmg atm to normal metabolism It should 
be given at least 3 times a week and contmued for raanv 
months It need not be so strong that nnafifected muscles 
mate painful contractions Baroh* visible movement only is 
roquir^ for 16 mmutes with the electrodes so placed that the 
cxment passes longitudinally down the paralvsed muscles 
Tor these cases xmder water massage is one of the most 
effective methods known The loss of weight of the affected 
limb m the water and the warmth make much easier the 
passive movements which prevent contractions 

Massage passive movements and the mamtenance of ]omt 
mohilitv can do much to mitigate the misery and discomfort of 
these cold stiff and painful limba. 

&GUT1CA 

Sciatica is not a disease Every physiotherapist must keep 
this fact always steadfastly m mmd The word merelv pomts 
to the area over which certain widely varying symptoms seem 
to be distnbuted the area covered by the sciatic nerve 

The physiotherapist should next remember that in the 
great majority of cases called sciatica pain cannot be pro 
duced by pressure m the line of the sciatic nerve anywhere from 
the buttock fold to the ankle and that when this region is 
tender to palpation the case requires totally different treatment 
The sciatic nerve is so dtuated anatomicallj that it is peculiariv 
susceptible to pressure or traction from the moment it leaves 
the spinal cord until it enters the postenor partition of the thigh 
A prolapsed or partially prolapsed intervertebral disc can im 
tate the roots of this great nerve as it emerges from the spinal 
canal so also can tumours aneurysiiis mfections and other 

factors The differential diagnosis of sciatica is not the business 

of the phj*BiotherBpist but unless this diagnosis is accurately 
made sbe may be instructed to treat a case which can of its 
very nature onlv be made worse by ph\-siotherapy 

The physiotherapist is therefore chieflv concerned with 

(1) Subacute and chronic sciaticas associated with rheumatism 
and arthritis 

(2) True sciatic neuntis 

(S) SdaUcas associated with prolapse of the intervertebral disc 
(4) Sciaticas In which physiotbermpv fa palliative onlv 
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1 ScUticu Afliodated with Bheumatism and Aithritia 
Gouty Sciatica 

Rccmrent attacks of sciatica bko attacks of lumbago are 
common m persons with a raised blood uric add and m those 
who improve under a regime directed against gout It Is 
essential to increase the activity of the skin with mild p^Tonal 
treatment whether bv infra red raj's radiant-heat heat baths 
Wilde 8 baths or any of the sindlax methods used at spas 
The important aim is to secure a rise of at least 2® or 3 F ® and 
profuse sweatmg during each treatment Physiotherapy of 
this kind is however of httlo value unless babita diet and 
exermse are dealt with at the same time 

Tht Sciaticas oj Osteoarthritis of Htj) or Spine 

Pam in the sciatic region is all too commonly attnbuted 
to the most ramor radiolo^cal changes found m the lumbar 
spme aacro lUao Jomt or hip-joiot This is unfortunate The 
phydotberapist must constantly remember that a patient can 
have extensive radiological changes in these areas and yet be 
compkrtelj free from all past history or present signs and 
aymptoms of sciatica It is probably correct to say that some 
chronio form of infection Is responsible for the bulk of osteo- 
arthntls in this area If so then the soft tissues in the neigh 
bourhood are also the scat of chronic infective changes Obvi 
ously muscles lymphatics burs® and Iholr supporting fibrous 
tissues are a more hopeful target for any treatment than bony 
spurs that have long since bewmo caldflcd A patient should 
ne\ or be relegated to the grin and bear it group on account 
of bony spurs nor subimtted to operation untd the practitioner 
is fully satisfied that all methods of physical therapy have 
been fuUj tried 

Regarding this group as basically of the infective type the 
local treatment of choice is the Kromayer lamp with rod 
appheators of cm diameter and deep pressure at sruitably 
selected sites 

These sites are three The flrat ii altumted Just opposHo the 
12th rib on the outer tide of the erector spin® The *eoood la In 
the gap betaeen the transverse process of the 5th lumbar Tcrtebra 
and the posterior superior spine of the ihum — that is over the Ibo- 
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lumbar ligament The third is best detennined -with the patient 
either in aide lying or forward lying It is approxunately a square 
with one aide resting on the great trochanter the posterior side m 
front of the line of the smatio 
nerve the upper aide well 
below the ihao crest Eindthe 
fourth side roughly In line 
with the anterior border of 
the great trochanter This 
area approaches but does 
not cover any part of the 
sciatic nerve tru^ It does 
however mclude a number 
of the tHu p buTSSe situated Fm 0 — 8it« for the application of Krom 
round the hip-joint (Fig 6) •y«r “ fWcnbed m the text 

All points producing pain or the feeling of a brmse when 
pressed upon should be treated in rotation* At the first treat- 
ment 10 areas of application should each be given an ery 
thema multiplied by 2 Treatments can be given twice a week. 
If the patient is sensitive to light or the dose is more than 
twice the erythema dose the treated areas should be covered 
immediatelv with elastoplnst The part under treatment must 
be made as bloodless as possible by pressure Probablv the 
short-wave Infra red region (AngstrOm 9 1 1 000) winch la not 
absorbed by the water jacket and penetrates tissue deeper than 
any ultra violet light is the band which produces the response 
to therapv If this technique does not produce any improve- 
ment after 3 treatments farther applications are vahieless. 
It acts qmcklv or not at alL It should never be used during 
an acute phase of any peripheral nerve p*in , 

If the Kromajer apparatus is not available cases in this 
group respond best to changes of treatment the essence being 
to Increase the blood supply and metabolism m the two areas 
alreadv defined for Kromayer appUcationa — viz. the lumbar 
region nght up to the origin of quadratus lumbomm and psoas, 
and the region of the bursae of the hip Joints The changes 
can be rung on short wave histamine ionisation infra rod rays 
or radiant heat with meth^ 1 sahcvlate liniment and mud packs 

Saaticaa inlh other Rheumatic Jfant/e«/ofions 

One very common and large group of cases gives a history 
of snbaente or even transient sciatic pains as part of other 
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BjTnptomB that may be m back, abdomen neck anna or the 
other leg These cases are practically -withont exception 
basically toxic from some chronic focus of absorption the 
commoner foci bomg situated m the nose throat sinuses and 
teeth or large bowek 

Chrome lumbago or low back pam with left-sided sciatica 
may bo due to diverticulosia or diverticuhtifl The removal of 
the focus of infection is here the prime factor m treatment 
Obviously if while the focus is stni active the phymotheraput 
increases the blood supply to the part by such treatment as 
radiant-heat and massage there is a definite probability that 
she win make the condition worse While it is still undeairahl© 
to use physiotherapy during or before the main focus is deter 
mined treatment that decongesis and tends to neutralise or 
remove torlna without mcreaamg the general blood supply Is 
justified 

Two choices exist the area of pain can be treated with 3 
times the full erythema dose of ul^ violet light, unmedistclj 
covered and supported by strapping which extec^ over a wider 
area and then lefr for 7 to 14 days or the anode of the direct ourrexii 
with an antitoxio poaitive ion such as zino or silver can be applied, 
the negative pad being placed aver the nearest glands to which the 
painfol area drama The ourrent ahouJd be kept low— 2 to 5 ma — 
and may be given daily for not more than 15 to 20 minutee 


2 True 8datio Keuritis 

In the true sciatio neuntis the nerve trunk m the thigh is 
itself tender to palpation These cases are almoet certainly all 
toxic in origin For the purposes of physical therapy three 
type* can be recognised 

(a) The acute 

(b) Tho convalescent. 

(c) The resistant or sluggish. 

(a) Tht Acide Type 

The centre pomt and kejTiote of all treatment for the really 
acute cases of saatio neuntis is rest and avoidance of all 
physiotherapy with the possible exception of massage to tho 
arms and gentle breathing exerolsee to maintain the patient s 
condition under rigorous immobilisation. The suggestion by 
the patient s friends to have treatment because it did some- 
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one elK.smUcaK. much good dionld fMT rented by 

ereiy phymotherapist tinlees »nd ontfl detailed apeoiflo m 
stmctions are given by the practitioner 


(b) The Cmtalexait Type 

■When the acute stage has passed, the physiotherapist has 
invaluable work to perform In acute cases wasting is often 
rapid and eitensive and not infrequently muscles supphed by 
the saatio nerve show reaction of degenoratioii. Eon these 
musdes Ught plaster spbnta are required At present inter 
rupted galvamo contractions are among the chief therapentio 
measures 30 contractions a minute for 3 minutes twice daily 
is the recjommended dose 

A teichniqae that gives eatisfiactory lestdte is first to get 
the leg thoroughly wann This can be done by Bbort-wftve 
one pftd at the sole of the foot and the other opposite the 
Micro iliac joint with the patient m half lying The current 
strength and duration should be suffiaent to make the patient 
aware at the first treatment of warmth nearly up to the knee 
without acbmg at the ankle As soon as this ts secured, every 
muscle in the wasted hmb shcruld be given about 10 to 20 con 
tractions using the faradio cajrent for the*© muscles that will 
respond galvanic mterrupUons for those that will not Then 
repeat the short-wave treatment for 10 minutes where a 


plaster splint Is In use it can b© ro-apphed before this second 
penod of short-wave treatment 

■progress is made by incroaring the number of contractions 
at each treatment and eventually reducing the short-wave dose 
being guided by the retention of warmth after treatment and 
the regeneration of the lost muscle bulk IVhere short-wave is 


not available it is better to warm the leg by a simple hot bath 
or the use of a hair-dner than to employ either radiant-heat 
or infnl red ravs both of which may do further damage 

MTiero a suspenrion apparatus with springs is availablo the 
affected limb should be encased in a long theatre stocking and 
treated b\ this method (page 128) When the leg is so covered 
a radiant heat lamp may properly bo used to give general 
varroth as the theatre stocking will convert any direct short 
nfm red raj^ into longer ones to which the body metabolism 
r Sosponsion (herapj Is of the greatest 

importance in the treatment of aU soatfeas It should bo 
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intaxKiacod oa Boon aa the aoato stage haa anbsided, and given 
daily by a phymotberapiat akilled in ita uae 

(o) Thi Rtsxslant or Slug^jxak Type 

Cases of true aolatlo trunlc neitntla are apt to cease improving 
and to Buffer for long ponoda from pain on certain movementa 
or m particular poBitiona Sometimos pain may start when the 
patient is trying to get to sleep In bed 

The re-fonnation of the mnacle mass goea to a certain point 
and atopa and footdrop la cored only mcompletely and unsatla 
flactonlv 

Physiotberapy in these cases often seems to be doing no 
good whatever and therefore tends to bo dropped This is 
the time not to drop phymoa! treatment but to mtensify and 
vary it 

Alter short-wave suspenaion therapj' intermptedgalvaniam 
and faradism have boen fully used one of the following tech 
niqnea may start new progreea towards recovery and la always 
worth trying In some cases there is a amall localised patch of 
tondemeaa in the Ime of the aolatlo nerve abont half way 
down the thigh 

This area should be given 2 or 3 treatments of intensivo 
iodine and aodiom saiioyiate ionisation with a negative pad aboat 
6 ins by 2 ins the indifferent electrode, the positive should be a 
large pad 9 ins by 4 ms placed on the front of tho thigh oppoeite 
the native. The patient should bo treated in forward lying with 
the feet slightly raised on a piiiow the pad over the soiatio nerre 
should bo kept in place by a large sand bag A doee of 200 to 250 
milliamp&re minutes should be aimed at with 2 to 3 days interval 
between treatments If this falls to relieve tho negative pad 
should bo placed just bolow the tender area and the positive this 
time with histamine over the edatlo notch With this technltjus 
long low Intensity Infiltration is used such as 20 to 30 minutes at 
6 to 7 mA 

Definite constitutional signs are an indication to cease treat- 
ment 

If this mtonsivo ionisation treatment ehowB some indication 
of usefnlnofis but is not giving fnli relief surging smusoidal 
current ihonJd be superposed. If these foil counter irritant 
doses from the Kromayor lamp in the line of the sciatic nerve 
should be tned. The bare face should be used and an erythema 
inuItipUed by 4 or 6 given. The sites of application ahonJd 
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aftenrarda be covered vnth elastoplaat Epidnral and other 
mjections ft* aa nerve-atretchmgB under anaesthesia are 
fai the province of the medical practitioner but may be required 
In fuUv resistant cases 

3 Scutica Associated with Prolapse of the Intervertebral Disc 

The physiotherapist has, fortunatelv for her no responsi 
bihty for the diagnosa of a case of prolapsed mtervertebral 
disc It IS however essential that she should realise certam 
Bunple physical facta of this senonsly disabling condition be 
cause she can then appreciate the purpose of rehabihtahon 
methods 

The great majority of prolapsed discs begm with a historv 
of injurv This injiirv may be clear definite and sever© or it 
may be a summation of minor strains acting on tissues alreadv 
debilitated by a toxic absorptioou 

A disc prolapses bv herniating towards the thecal canal 
at those parts of its cmnunfcrence that he between the outer 
borders of the antenor longitodmal ligament and the Ime of 
the lamina ^lien it does this it comes into immediate and 
doM relation with the corresponding intervertebral foramen- 
A very small protrusion can exert pressure on the nerve roots 
passing to this foramen (Fig 6 Plat© IH) 

Clearly therefor© there can onlv be two basic Ime^ of 
curative treatment 

(a) ImmohilisatioD 

(b) fitirgical removal of the prolapsed disc 
(a) /mmoftiTwotion 

To give anv chance of effective repair immobilisation must 
he preceded bv removal of all definite potentiallv debihtatlng 
*^ptlc foa and then the Immobilisation must be long and 
absolute It mav run into a number of v, eeks and even require 
a plaster bed. During this period the onlv opening for phvsio- 
therapv is to maintam the condition of the breathing mechanism 
and the upper limbs. During the period of immobilisation the 
•tructures passing out of the mtervertebral foramen raa^ 
Pos»iblv adjust themselves to anv obstruction at the outlet 
Towards the end of the period the phi-siotherapist has a vital 
part to pla\ if relapse is to be avoided The muscles of the leg 
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must be re-educated without throwing strain on the recovering 
sdatio nerve "While tho patient is etill lying on his back the 
following exercises may be gradually introduced 

Lying toe clawing foot and ankle movements 
Lying static quadriceps contractions combined with doralfleikm 
and inversion of the foot 
Lying abdominal contractions. 

Lying glnteal oontractione. 

Lying knee bending upward roUinlng tho foot on the bod pro- 
gress to 

Lying knee bonding upward folloimi by knee extension and straight 
1^ lowering 

Ljing knee updrawmg and down pressing progress to leg up 
drawing and outdrawing 
Lying hip abduction and adduction. 

Lying hip internal and external rotation 
Lying hip ciroumductlotL 

Lying leg lifting (tho gymnast should not try to stretch the sdatio 
nerve by donilflorion of tho foot) 

Tho La^t exercise should bo cautiously introduood Any 
exacerbation of pain after the movement definitely indicates 
that tho range of movement has been extended too far The 
muscle tone of the unaffoctod leg must also bo maintained but 
care must bo taken that strain is not thrown upon the affected 
leg when giving movomonts such as hip flexion and straight leg 
lifting 

Tho pationt Is now ready to enter the stage that leads to 
re training in walking Tho beet position for this Is half lymg 
with if the bed allows it tho logs dependent over the end of 
tho bed In this position it is far easier to grade exorcises with 
the least poesible strain on tho muscles and from It to pass to 
supported walking As soon as supportod walking has passed 
safely without return of sdatio discomfort to free walking the 
pationt should bo safe to join a small class for oxordsos 

If a sufli>onaion therapy apparatus that can bo brought to 
the patient s bod is available it should bo omployod from the 
stage when rigid imraobniaation la nearing oompkition (page 
128 page 120 Ex (il) inai botA Itffs , page IM Ex (i)) 

liemomi of Proiapsed Dim 

the objeotivee ore somewhat different from those of 
immobl'l^sation They are to prevent adhedons in the operation 
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For exercise 0 snbstitnte 

Half yard grasp standing alternate leg swin ging backwards 
and forwards. 

After the 18th day the patient shonld be fit to progress to 
claas activity 

If a ecolioflu Btill perriste after operation special correcting 
exercises shonld not be given bnt emphasis shonld be laid 
on donble-sided mobflity ezercnses and re-edncation in walking 
Electrotherapy can be employed to some advantage during 
post-operative convalescence Ultra violet light may be used 
for its tonic effect and shortwave current to increase the 
blood supply The keynote of snccess is however musde 
rehabilitation by the voluntary work of the patient Re- 
education in walking after an operation for prolapsed disc is 
of course — especially for patients who have limped or bent to 
one side for long periods — of first importance 


4 Sdabcas in which Physiotherapy is PalliatiTe only 
These are the sciatica associated with tumours aneuryimf 
and alHed conditions It Is entirely legitimate to give these 
patients soothing or palliative treatment Not only does such 
treatment have a defimte psychological value by suggesting 
that something is being done but it can also give material 
help m aiding the removal of toxic produote Here is a field 
for radiant-heat or infra red rays and massage In the sciatic 
area as elsewhere short-wave current should never be em 
ployed in any case where a new growth is known to exist or 
where pua is shut in It is howcJveT not contra indicated in 
aneurysm The pam from an aneurysm pressing on the roots 
of the saatio nerve can sometimes b© definitely and satisfactorily 
relieved by short-wave current through the area of pressure 
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nr CHEST CONDITIONS 

HEOHAJUSM OF RFSPIBATOBY MOVEHEHT 

pHVSiOTHERAPT has ft ^de and osefal field in any cheat 
conditions 

A short consideration of the mechanism of respiratory move 
ments i^ill help the physiotherapist to a better understanding 
that sound anatomical principles have formed the basis of the 
most recent work m reconditioning patienta after chest opera 
bona or illness No better authority on this can be quoted than 
Sir Arthur Keitln He descnbea the average normal respiratorj 
movements of the thorax as ft sequence of events occurring m 
the followmg order 

At the beginning of inspiration the Ut nb and manubnum 
Btemi are more or less fixed and act as a folcrom for the 2nd 
to 6th or upper senes to move upon The antero-poaterior 
diameter of that portion corresponding to the upper senes 
mcrcases first and la followed by an increase of the lateral 
diameter of the thorax Immediately after the first part of 
this double movement and before tbe second has really com 
mcnced tho 0th to 10th nbs begin tholr movement but this 
time tho lateral expansion of the thomi precedes the antero- 
posterior enlargement Finallj os respirabon becomes deeper 
the lit rib and manubnum become slightlv drawn upwards 
Two pomta m particular most be here emphasis^ First 
the sequence of nb mo^emonte u largely individual and may 
and doca vary somewhat widelv in the normal subject 
*ocondlv tho oxplratoiv muscles are in use during inspiration 
and the inspiratoiy during oipimtion — that is respiration is 
a finel\ balanced muscular act Tho movement of tho ribs is 
tlKTcforo an undulatoty act consisting of two waves partlalU 
of phato with each other It should also not bo forgotten 
^ deeper respiration os pointed out bj 

Arliuthnot Ijine Halls Dalj nnd others — there is a definite 
cxtcnition of tlio dorsal spine which appears also to have an 
character from below upwards ^\ hen respiration 
deep tho Ihoeostahs and longissimus dorsi portions of tho 
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erector spinae continue to take an aotivo part In both inspira 
tion and expirahon as by acting statically or in balance 
they can provide a holding pomt for the intorcoetala to act upon. 
In this state the axis of the hinge movement of the rite U 
between the angle and the head the rib at the coeto-trensveree 
Joint moving down during inspiration 

It Beems probable that in the act of inspiration and expira 
tion it la necessary also to take into aoccrant Sherrington s 
work upon the two distinctive characteristics of skeletal muscles 
— namely statio and kmetio power By realising the effect of 
these properties it becomes easier to understand how one set 
of nte may obtain from another the necessary ffxed points for 
their own movement and then themselves b^me fixed 


Ltmg Movements 

Hnnng the downward plonge of the diaphragm the Inngs 
move down and this movement inolndes a downward movO' 
ment of their roots. A movement of this kind natumlly pats a 
considerable pnii on the whole tissue in a longitudinal direction 
and is particularly effective m expanding those infundibula 
enclosed m a cone whose base is the diaphragm and whose apex 
is the apex of the lung As Keith and Flack point oat the 
hmg is of varying extensibility and owing to this property the 
organ expands in tlie manner of a Japanese fan It is also a 
dehcate structure and without an undulatory arrangement the 
infundibula would bo easily impaired Another tone of ex 
pansion coincides with that part of the thorax which is the 
first to imtiate nb movement and is chiefly concerned with 
the expansion of the upper lobe of the longs 

Sitmmary 

To sum up The anatomical movements concerned in 
inspiration are 

(1) A flattening of the oupolse of the diaphragm followed a 
downward and forward movement of the diaphragm aa a whole 
(2) during the first part of this movement when the lower ribs are 
required to be more or lees Immobile the beg i n ning s of movemeat 
in the upper set of rite takes place which when well initiated ii 
followed by (3) the movement of the lower set of rlbe (this l«t 
being a necessary adjunct if the tone of the oosto-sternal portion 
of the diaphragm Is to bo maintained as the central tendon descends; 
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Dnnng both expiration and impiration the spinal mnacles 
play an active part working upon what we may call the 
posterior hinge of the nbs 


A. PHYSIOTHEBJLPY in chest CONDmOKB 
Aimn of Treatment 

Re-expansion of the laags and increased vital capacity bj 
breathing exercises is the pnmnr^ atm of treatment m all chest 
conditions with two exceptions — namely tuberculosis and 
lung abscess 

The following evsns of treatment are common to all chest 
conditions 

1 To endeavour to preveot deformities and correct any already 
formed. 

2 To increase mobility of the thoraclo cage 

3 To aid general fitneu 

4 To encourage m the pabent a hopeful ontlook* and the will to 
recovery by his own effort and activity 

The importance of earlv treatment especiallv in surgical 
cases cannot be overstreased as this tends to prevent adhesions 
thickening of the pleura stiff shoulders and deformities such 
as scoliosis 

BrtatKxng 

Breathing mav bo divided mto 

fi) Localised breathing 
(U) Duphragmabo breathing 
(m) General breathing 

(I) Localised breathing ^The tcchmqne employed In local 
iscd breathing necessitates gentle resistance bv the operator s 
hands to the patients movements There are five mam 
positions for placmg the hands 

1 Lower rib* 

2 Under the axillae- 

3 Apex 

4 Diaphragm 

6 Pctetenoclv (lower lobes lie mortlv to the back) 

E 
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In teaching breathing relaxation is moat important The 
patient ahould lie comfortably head and ahoolder Erapported 
and knees ehghtly flexod. 

Strained breathing is discouraged and the patient s atten 
tion is directed to the gentle gwelbng out of the lung against 
hiB own or the operator a hand The resistance ahonld bo given 
throngh the heel of the hand This method of breathing 
demands the full attention of operator and patient Noli 
In nnilateral cases e g an empyema, the patient is taught to 
concentrate on the affected side and on the most flattened or 
coUapeed part To do this the hand is removed from the sound 
aide and all the attention concentrated on the affected side 

(u) Diaphraffmaiie brtaUttng — Projier use of the diaphragm 
in relation to the expansion of the chest is as has been shown 
by Sit Arthur Keith all too seldom achieved It la a common 
occurrence even in reasonably healthy people to find the 
diaphragm making bttle or no movement dnnng inspiration 
or even nsing slightly Fortunately re-education of thu 
muscle to ocKirdmate '^th chest expansion is not difficult for 
the skilled techmoiauu The teohnlgue empIo>'ed is as foliowi 

The fingers are placed lightly on each aide of the upper 
abdomen, just below the costol ainb On inspiration the upper 
abdomen should swell gently upwards and outwards agonist 
the fingers 

On expirataon, the upper abdomen should sink gently down 
under the fingers os if it were being lucked In under the ribe 

In cases where dyspneea is present the patient can be helped 
by inducing him to change over as far as pocsihle to qmck 
diaphragmatio breathing 

Types of Cases 

The riwwp* most commonly presented for treatment ore 

1 Empyema 

2 Penetrating chest wounds, 

3 Crush injuries 

4 Bronchiectasis 

6 lobectomy and Pneumonectomy 

0 Thoracoplasty 

SPECIAL LOTE The ireatmtni of a lung abscess by 
breathing ejctrasts is not ad^xaalle as there is a risk of spreading 
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the infection Where complete drainage has taken place 
exerciaea may be givem 

In a case of lung abscess associated with empyema breathing 
exercises are given gently because the nsk of withholding eier 
cisea firom an empj’ema case is greater than giving them to a 
lung abscess Progression is slower than m a case of empj’ema 
only 

1 Empyema 

Empyema whether acute or chrome or after pneumonia 
influenxa or as a comphcation of septicmmia presents the 
problem to the physiotherapist of mducing the lung to expand 
to the chest wall and obhteration of the cavity 

Physiotherapy should start the day after rib resection has 
bceu carried out and dramage secured At the first treatment 
it is essential to oxplam simply to the patient the nature of his 
condition and the importauce of breathing exercises m hastening 
recovery A very simple diagram showing the necessity of 
brmging the lung out to the obest wall is helpful in this pro- 
hminary Instruotiom 

The physiotherapist should from the beginning encourage 
tbo patient to mo\e as freely as possible in bed he should be 
made to realise the importance of activity m re-expansion of 
the lung The correction of any tendency to bad posture at all 
treatments such oa drooping towards the affected side cannot 
bo over-stressed 

Tiicso preliminaries being secured the first actual treatment 
by breathing begins with gentle breathing exercises First 
dinphragmatio brcatlimg is encouraged Secondly attention is 
concentrated on the sound side to accustom the patient to the 
movement Breathing on the affected side is then mtroduced 
b\ directing the patient s attention to the most collapsed or 
tlattened part This focusing of attention is important through 
out the treatment 

Jiovement of tlm arm on the affected ado should then bo 
vecured If the jiationt can bo pertruoded to do this himself 
BO niutli tlio better if not supported active movement but 
witli tlic imniinuni of support should bo given 

The patient should bo given a limited number of cxcrcisos 
to perform by himself between treatments cspedallv dia 
pliragmatic breathing Times should bo set to practise tlie^* 
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oierciaes for not more than 6 minutes in orery 2 hours 
Subsequent treatments consist of gradual increase in the range 
of the breathing and of mobility exercises and the tune spent 
on them 

From Ath to 5ih Day — In 4 or 5 days the patient can usually 
alt up ond carry out for Imnself mobility eierdsea such as 

Shoulder rolling 

Head movomenta 

Gentle skie-bending away from the affected side. 

Anna upward stretched hands clasped gentle spine-stretching 

From 1th to 10/A Day — In 7 to 10 days if the tompemture 
IS normal the patient U aesistod to walk about the ward and is 
encouraged to go out into tho fresli air as part of the defimte 
time spent on him by the physiotherapist 

From lO/A to 14/A Day — In 10 to 14 days the patient should 
be ready to jom a Postuia! Exerciso Closs in tho hospital 
department 

Claaa Exercises for Empyema Caets 

The following tables of mobility and postural exorcises hare 
proved themselves satisfactory when patients are phjsically 
fit enough to join m class woric If music is available it is 
particularly useful for helping these patients to regain a sonso 
of rliyihm in their chest movements Tho following tables of 
exercises are adapted to tho rhythm of tlie Gold and Silver 
Walt* (Lehar) HJiLV 12 moh record Other records can of 
course be found that arc tunilarly suitable 

Table I 

1 Bend sitting (trunk slightly forward bent) doable shoulder 
rolling 

2 Sitting head bending forward and backward. 

3 Sitting double arm swinging forward and upward and down 
ward then sideways and upward and downward Repoot 

4 Sitting knuckles on nbs, elbows bold In a horizontal lino 
alternate sidoways movoment of chest against preasure of 
knuckles (slight waist movement) 

5 Across bend sitting double arm flinging 

0 Hands support on knees sitting alternate trunk rotation with 
orm upotretohlng (palm facing forward) 4 times to tho right 
4 times to tho Mt 

7 Relax stoop stride sitting trunk raising vertcbm by \“ertobra 
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Table H 

1 Yard stride standing alternate toe tonchmg in 4 move 
ments (i) swing right pi) touch left toes with right hand 
(in) raise stfll facing sldewayB pv) swing to the front and 
vice versa 

2 Standing hiinHs clasped behind back shooldera polled well 
back and downwards alternate leg circling (forward, side- 
ways and together) 

3 Stride standing alternate arm upetretching 

4 Stride standing kmioUes on ribs stretching away from the 
affected side in 3 small movements 

6 Stretch stride standing bands clasped, spine stretching 

6 Stretch stride standing hands clasped side bending away 
from the affected side 

7 Stride standing punching to alternate sides. 

8 Iseck rest standing alternate knee slowly npdrawing and 
lowering 

0 Stride standing doable arm circling 

The importance of activltv on the part of the patient cannot 
bo over-stressed This is capeaaUy so m cases of chrome 
empvema where drainage is prolong^ 

Indian-clnb swinging fencing and games such as bad 
minton and football should be encouraged 

Many patients should be encouraged to go back to actrve 
occupation before the drainage tube has been removed. 


2 Penetrating Chest Wounds 

Penetrating ebest wounds give ns© to hromothorax and 
htemopneumothorai which require repeated aspiration to with 
draw the flmd Breathing exercises to hasten re-expansion of 
the lung are imtiated oa soon as possible The technique em 
ployed IS the same as for empyema the patient s attention being 
directed to the collapsed area If the effusion becomes infected 
a pyopneumothorax results This is drained and is treated on 
similar hncs to an empvema 


3 Cmah Injnnes 

As these injuries mvolve fracture of nTis early treatment is 
contra Indicated 
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4 BroncMbctasis 
Bilaltral BronchteeioM 

Theee caecs can to a certain extent be helped by postural 
drainage and eiercisea 

The aims of treatment in this conditions ore 

(i) To Increase chest expansion and Tital capacity by general 
breathing exerdaea. 

(ij) To aid drainage by hacldng and clapping and pressoro on 
the affected are* whilst the jiationt is in the correct drainage 
position 

(hi) To improve posture mobility of the thoracic cage and 
general fitness by suitable exercises 

Methods oj Postural Drainage 

Drainago of the lung Is greatly sided by the poeitions taken 
by a patient wheroby gravity aids tlie flow of the purulent 



Fia 7a. — Portonl drututgo pawtiGD for lower lobe of lanf. 

secretion towards tbo mam bronchi A reflex Is sot up and 
the patient couglis and aipoctoratec They aro known as 
Postural Drainage Positions 

Owing to the action of gravity bronchiectasis of tho loietr 
lobo is very common. Tho drainago position is prone lying 
with tbo head turned towards tho affected side (Fig 7a) 
WTion the base of tbo lobo is affected tho head and tnmk must 
bo inclined downwards (Fig 7b) This Is effooted by means of 
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Patient* should take up their correct Postural Drainage 
Posture for at least 2 or 3 houiB 3 times daily and sometimes 
all night 

Unilaieral Brtmchteciasis 

Operative treatment consists of removal of a lobe or lobes 
— lobectomy or a lung — ^pnoomonectoray 


6 Iiobectomy and Pneumonectomy 

It is impossible to over-stress the value and importance of 
pre-operative instruction for post-operative treatment Un 
burned time should be Bjwnt upon it and the phvnotherapist 
giving the pre-operative Instruction slionld bo detailed for the 
post-operative treatment 

Prt-openUtve Tratntng for Post-operative Treatment for Lobee 
lomy and Pneumonedomy 

The following points should be explained to the patient 

1 That the remaining lobe or lobee can and will expand to fill 
the cavTt> and that It is important to gain fall expansion as 
soon as possible 

2 That owing to the cutting of the ahoolder girdle muscles 
movomortt of the arm on tho afTeoted aide will bo weak and 
stiff for a long time Tho patient ahould tlion bo ihown tho 
diaphragmatic thorado and arm movements that will bo 
carrrod out tho day after operatioa 

In this way tho confidence and co-oporation of tho 2»tiont 
Tvill be gained beforehand 

Pod-opemtivt treatment for lobectomy and pneHmonecioiny 
cases should bo started the day after operation provided that 
the general condition of tho patient is satisfactory 

Treatment on the first day should include the following 

1 Diaphragmatic breathing 

2 Encotmigement of gentle movement of tho remaining lolio or 
lobes. 

3 Gentle elevation of tho arm on the affected eido until limited 
by pom. 

4 Cormrtion of any tendency to bad posture 

To begin inth short troatmonts 2 or 3 times daily are 
helpful 
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Day by daj gradually increase breathing and arm move- 
ment according to the condition of the patient 

When the atitches are removed gentle shoulder and shoulder 
girdle exercise* m a sithng poaitlon ma> be given It is im 
portant to encourage the patient to move freely m bed, and to 
avoid ngid attitudes 

Mobility and breathing exercises are graduallj mcreased 
imtil the pabent is able to jom a class m the department 
A etraightfoni ard case may be able to do so m a month or 0 
ireeks 

Sometimes after a lobectomy or pneumonoctomv a broncho 
pleural fistula occurs and the cavity becomes infected causing 
a residual empj*ema which retards recoverv 

Q Thoracoplasty In Pulmonary Tuberculosu 

In this operation nba are resected m order to mobilise the 
chest wall so that the lung ma\ collapse the cheat wall refonn 
mg in the collapsed position This is done m Btagoe varjang 
from 2 to 3 or 4 according to the size and position of the 
cavity The shortest mtcrval bctneen stages is a fortnight 
At the first stage the whole of the first 2 nbs and most of 
the 8rd are remov^ At each succeeding stage varying parts 
of the ribs are resected this again being dotermmed by the 
size and posibon of the cavitv 

A complete thoracoplasU mvolves the resection of 0 or 10 
ribs 

At the first stage the scalene musclea are severed from their 
attachment to the ribs and — unless guarded against — this gives 
nsc to a deformity tvpical of this condition In this defoimitj 
the liead tends to deviate to tho sound side (Fig Sab Plate lY) 
The removal of the nbs allons the transverse processes to 
spread to tlaj linut of the intortransvoree ligament thus causing 
a tendenev to scoliosis with the coni-onti to the affected side 
Sometimes a number of tronbverse processes are removed and 
in consoquonco the strong mtertransverso ligaments cut This 
also greath mcreascs the tcndonc\ to scoliosis 

The incision is a long para-scapular one mvolving the 
cutting of shoulder girdle muscles — trapezius rhomboids ser 
ratusmagnus latissimusdorsiirig 0 Plato! ) Ateachstagethe 
scar or the greater part of It Isroma^ It is therefore verj 
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important to give early arm movementa and later on shoulder 
girdle eioroscs 

Sometimoa after a two-stage thoraoopUurty the inferior 
angle of the scapula tends to got caught up on the remaining 
nbfl causing a high shoulder To provont this a partial 
Bcapulectomy is sometimes performetL This interferes with the 
attachment of the serratus magnns to the infenor angle of the 
scapula Full elevation of the arm therefore takes longer and 
IS a little more dlfGcult to obtain 

Pn-opemiivt Trectiment oj Thomcoplagiy 

1 Aim to gam the confidence and co-operation of the patient 
for post-operative treatment 

2 Establish efiSoient diaphragmatic breathing 

3 Explain to the patient the tendency to head deviation and 
the importance of maintaining as good a posture as possible 
after operation 

4. Show ^e patient the arm movements to bo carried out after 
operation 

Posf-operafioe Tnatmeni of TkoraayplaMy 
This begins 24 hours after operation. 

1 Encourage dmphragmatio breathing but allow no other type 
of breathing exercises in the treatment of this condition. 

2 Secure gentJe oMisted elevation of arms without causing pain 
and thus resvstanco on tfao part of the patient. Take caro to 
avoid any tonsion on stitches 

3 Corroct any tendencjy to bad posture 

Continue gently for a woek, until the stitches ore removed 
Gentle head shoulder and shoulder girdle exeroisos may now 
bo given in a sitting position 

Complete active elevation of tbo arm should bo obtained 
in a fortnight after the first stage Bomotlmcs it takes a little 
longer after the second stage 

This metliod of treatment is corned out after each stage 
Exercises should never bo vigorous and caro must bo taken 
to avoid causing fatigue or dj-spnoea This is especial^ 
important uhore there Is bilateral disease 

Oeneral Ao/es 

In cases of partial scapuloctomj raovemonts to shoulder 
level onlv are given for the first wjok Tlion elevation ma> bo 
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Bttemptcd. Full nctivo elevation w not obtained for some 
wcekfl 

A awing mirror between uprights which can be wheeled 
from patient to patient la Tei 3 useful in helping to correct 
posture 

Thonicoplastj patients aro often confined to bed for a long 
time and it is a good scheme to give gentle leg and foot exorcises 

A thomcoplastj is sometimes performed to close a cavity 
in a case of chronic empyema Treatment is the same as for 
thoracopIa8t^ in tubercnlosis except that breathing exercises 
ma\ bo given to the sound side and to any iiart of the affected 
bide btill functioning 

I’osturnl exercises slionld be continued b\ the patient under 
BupcTvuaon for at \ year as it quit© for a 

scohosLs to develop after the patient has been discharged from 
the surgical centre 


n MEDIOAI, COHDmORB 
1 

(i) Short irtrrc rfiaMcrmy given tlirough the mediaatmura to 
the area of the cnsxform curtUago This alnavB deserves a trial 
m cases of asthma In about one In fire cases it brings con 
pidcrablo relief soniotlmcs for long penods 

Apparalug rcqiiurd 

\ short fla\‘c diathcmij apparatus 
2 Urpe pad^ about fl inv or 8 In^ square 
4 i>}cTes of thick frit or gamgee 
2 qolto dn towels 

If the apparatus cmp!o\'cd will not tune full\ when pads of 
llip nl)ovo M70 are uvmI it Is letter to use 1 largo and I small 
pid 

Mf Ihol — One of the pads two felts and a folded drj towel 
are plnccsl between the shoulder blade with the patient in a 
half recumt)cnl poMtion Tlio otlicr pad is placed ecntralK 
at tlie upper limit of (he alKlomcn 0 mmutes treatment 
onU Is pis cn at tlio fir^t application 1 jitcr this can bo Increa*^^! 
to I or even -O minute^ according to the patient s response 
Tlir reason for the short period of the first treatment is that 
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some patients are sensitive to this current and react badly in 
which case further treatments are contra Indicated 

In favourable cases the treatment for chronic asthmatics 
ahould be given not less than twice a week for an initial course 
of 0 weeks and then after a short interval once a week for 
another 0 weeks In acute cases the treatment may be given 
twice or even 3 times m 24 hours ceasing entirely with the 
rehef of the acute attack* 

(h) Ultra xndei light — -Oltm violet light may be tried 
especisUv m cases that have failed to benefit from short-wave 
diathermy but minimal erythema doees should be given at 
first as some aathmatio patients are actively photo-sensitive 
A clue to the existence of this condition can nsnall} bo obtained 
by the patient a own history Treatment should begm on the 
legs only the abdomen being tho last part of the body to be 
ex 2 > 08 ed to the light It should bo given on alternate da^'s and 
tho exposure tunes should be Incueased slowly 

(m) Ezercwes — Aathmatio patients are often of the nervous 
highly strung type Treatment at first should bo devoted to 
teaching relaxation In the lying position the patient is en 
couragcd to let the whole body go hmp beguming with the 
lower limbs and working upwards to the trunk head and 
neck 

In asthmatic attacks the extra muscles of respiration come 
into play and quick gasping inspirations are taken witliout full 
expiration* To control this diaphragmatic breathing with full 
expiration and abdominal contiaolion is taught The inspire 
tion is short really a relaxation and there should be no move- 
ment of the upper chest 

At first the patient can only do short expirations without 
gasping and ralsmg tho upper chest IMtli practice and 
encouragement a long oipfration with abdommal contractions 
can be obtained This movement should be mastered before 
other exercises are taught and the patient should bo encouraged 
to practise it if possible before the onset of an attack. 

lateral expansion of tho chest is often poor Hands should 
be placed on tho Ion er nbs A long expiration is follow cd by an 
inspiration against the resistance of tho hands 

Shoulder loosening and relaxing exercises should also be 
practised 

At a later date more compUcatod broathing and mobility 
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exercise® along the lines suggested by the Asthma Research 
Counol may be given 

Gommeniary 

The psychological factor m asthma la important Worrv 
home conditions etc seem to play a part m the onset of 
attacks Patients need sympathy and encouragement to 
persevere inth the treatment 

Unfortunately it is impossible to tell beforehand rvhether 
relief is hkelj to follow the ns© of short wave or ultra violet 
light But it can be stated dofimtely that few cases do not 
denve some benefit from exeroses given by a skilled phvsio- 
therapist and then consoentionslv earned on for a long penod 
bv the patients themselves 

2 Bronchitis Pneumonia Emphysema and Pleural Effusions 

(i) jSAort tfa« dtaihermy — Bronchitis whether acute or 
chrome and pneumoma whether lobar unresolved broncho- 
pneumonia or pneumomtis respond favourablv and denve 
much benefit from applications of short ware diatbenD\ 

Apparatus ngutred 

Short wav© diathermy with podi onlv not disc* 

Spacing felts and towels 

If a genuine mdacto thermv apparatus is available this 
should be used In preference to pads 

Method — Two large pads are emplo\e<L If the patient is 
verj restless it is best to place on© of these pads under the 
pillow behind his back and the other over the bedclothes with 
a rubber hot water bottle almost emptv on the pad. The 
physiotherapist can then keep the latter m position with her 
hand 

If an inducto thermv coil is available this should be placed 
outside the bedclothes additional spacing between the chest 
wall and the cod being provided if necessarv bv a folded piece 
of gnmgoe or thm eiderdown. The infected area of lung should 
bounder the centre of the coiL In urgent cases treatment can 
bo given for long penoda of up to 20 minutes 3 times or more 
in the 24 hours 

Signs that the treatment is effective are slowing of the pulse 
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(iv) Suitable physical procedures such as faradism and massage 
to combat wasting and preserve the tone of the muscles in 
the immediate vicinity of the bum. 

(v) Assisted active movements for the joints of the injured area, 
when the splints ore removed temporarily for dressingi If 
thermostatically controlled saline baths are used, the bath 
period should be utilised for this treatment as the majority 
of movements ore carried out more easily under water 

(vi) Wax baths to Improve the condition of the tissues and to 
assist the mobilisation of joints These may be given 
with adequate precautions before healing is complete 
(pog8 160) 

(vii) Suspension exercises and other progres s ively active move- 
ments to obtain the full range of movement in the joints 
of tho injured area when sphnts are discarded 

Qaieral Trtalment 

Badly burned patlenta also respond well In all stages of 
treatment to general pbysiotherapeutlo measures These 
should include general ultra violet uradjation Every effort 
should be made bv the institution of routine general ezermsee 
to improve muscle tone and droulation and to maintain a full 
range of movement in all joints not immobilised Beep breath 
ing exercises are important for promoting venous return 
Remedial and diversionary occupation should play a useful 
role Its value depending upon the ingenuity with wldoh tho 
occupation is adapted to the individual All those patients 
should be encoun^ed to become ambulatory' as soon as their 
local and general condition permits The statlo attitude of 
mind is easily acquired during a Jong ponod of hospitalisation 
and may be difficult to overcome if allowed to persist 3Ian} 
months of convalescence can be saved by the early establish 
raent of a routme designed to promote independence and to 
encourage on mteroat m tho speed of recovery Tho state of 
chronic apathj ao often seen In these patients is preventable 
and should be disoouragod from tho start Here then Is a field 
of vital importance for tho physiotherapist 

THE COMMON COHTaACTUBES 

These are considered from tho wnst upwards to the shoulder 
and from the hip down to tho foot Tho hand is dealt with 
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separately as it presents special problems The pnnoiples of 
treatment given above apply to all the jomts here oonsidered 
but special points are noted under individual joints 


The Wnst 

Burns of the wnst more frequently involve the extensor 
aspect and usually also mvolve the forearm and the dorsum of 
the hand Flexion deformitios resulting from gravity and the 
predominant flexor power across this jomt occur even when 
the major incidence of the bum la on the extensor surface 
Therefore on whichever aspect of the wnst a bum occurs the 
tendency is for the jomt to assume the position of flexion 
When a flexion deformity ocoura in connection with a dorsal 
bum the causative agent is unrebeved spasm of the flexor 
muscle group This position tends to be accentuated as healmg 
occurs The volar wtnn is dragged round on to the dorsum bv 
the contracting scar producing a relative shortening on the 
volar aspect of the wnst if it is allowed to remain in flexion 
during this phase The treatment is rest and splintage m a 
few degrees of extension and the early establishment of a full 
range of movement at the joint the splint being immediately 
replaced on the completion of the exercises 

The Elbow 

Flexion deformities occur here and are due to ecar con 
tnicturo across the ontecubital fossa or to shortening of the 
oapsular and poricapsular tissues and of the biceps muscle In 
the more severe cases of bunuug in the region of the elbow 
web scar bands are found whicli ore highly resistant to stretch 
mg As with alia eb scars ifstrctchingia too violent epithelium 
o\er the thin scar breaks down and slowly healing ulcers form 
uhich result in more fibrous tissue being added to the web In 
tlH> -earl\ weeks of a bum in this region the movements of 
prenation and supination nioj bo Impaired or even lost In 
tho raaJont\ of cases this movement will recover completely 
uithout special treatment so tliftt attention should in the main 
bo directed to tho prevention of flenon contractures 

The treatment is spluitago and rest in extension Caro 
should bo taken to see that full extension is maintained Even 



70 


TECHNIQUES IN PHYSIOTHERAPY 


a few degrees of residual dexion deformity cannot be considered 
a good end result Thia applies particularly to patients whose 
occupation entails carrying lieavy weights as the carrying 
angle is obliterated over tinng of the flexor muscles occurs 
and ulceration of the siretobed scar may well render them fit 
for light work only 

Successful phj'motherapy wflJ not result in tho loss of any 
extension secured bj the surgeon and m man} cases improve 
raent can be expected It shoiild never split a scar and it should 
be designed to secure the maximum range of movement con 
Bistent with the injury 


The flhonlder 

Bums in this region if severe will produce an adduction 
deformity Ufuall} the burn involves the antenor aspect of 
the chest ahouJder and upper arm As healing progresses, the 
opithdlam will grow straight across from the granulating 
surface on the chest to the arm if the two are allowiMl to he in 
contact and so fusion of the chest and arm can occur almost 
to the olhow The natural position for the arm to assume after 
a bum of this sort is adduction Spasm in the pectoral and 
latissimus dona museke will account for this and is of real 
importance in treatment Every effort should be made to 
prevent this cnpphng adduction defonnit\ (Fig 11 a b Piste 
Vn) Standard abduction splintage is not apphcable to everv 
cage os it interferes with dressings and nursing Rest m abduo* 
tJon IS desirable however and methods can be devised to meet 
this need The arm must bo slung at nght angles to tb^ trunk 
m a sling suspended from on overhead pulley As with other 
joints movements should be Instituted at the earliest oppor 
tunity and maintained until healing and stabilisation are 
complete 

Vi ith all upper limb bums the hand should be watched from 
the beginning (Edema should be controlled in the acute stsge 
(page 70) and full mowments of tho Ongens and thumb 
insisted upon throughout treatment A successful result in an 
upper-arm bum is of little value if fingers are neglected until 
they are stiff and functionlees 
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The Hip 

Severe bums in this area are uncommon but occasionally 
the mguinal region is involved in a foil thickness akin detrtruc 
tion. In these cases acar veb will form from abdomen to thigh 
unless the obyious preventive measures are employed^ but it is 
seldom that deforming contracturea result ^\Tien there is 
much skin destruction m the inguinal region the patient should 
be nursed on a frame or m a plaster bed during the early stages 
of healing During the contractile phase of the acar fuH leg 
movements Including hip extension exercises should be insti 
tutcd Until healing la complete a sittmg position is contra 
mdicated for these patients 

The Knee 

This joint is nanahv involved m tb© common bums of the 
legs but the involvement of this joint la often overlooked 
owing to the many other indications for aurgical and nuramg 
treataent StifEness m the knee is an all too-frequent sequel 
of leg bums because of the lengthy period of immobilisation 
neoessarv -until the raw surfaces are well advanced to-warda 
healing 

SpUntage in a few degre es short of full extension is neceasarv 
Static contractions of all muscles of the leg should be earned 
out b\ the patient frnm the very first As soon as the skin 
condition permit* faradism and active exercises should be given 
to all muscles that paas over the knee-jomt including those 
from the calf This treatment should b© continued until walk 
mg is agam possible The deformities resulting fium improper 
treatment are either flexion with inability to extend the knee 
or a h\'per-extendBd genu recurvatum and a flail jomt 
These deformities arise so insidiously that great car© must bo 
taken in the splintage and eierciae of the limb to ensure that 
these disasters do not occur The phynotherapist must keep 
the surgeon constantlv informed on these pomts It is especiallv 
important with lo\^er limb bums to maintain from the first the 
tone of the mtnnsic muscles of the feet which are in the great 
majority of cases avaflable for treatment bv suitable faradic 
electrodes 

A special mdication for wax bandages is found m third 
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degree trams of the legs particiilariy Tchere the bum completely 
enordes the leg In these cases healing is notoricraily slow 

Occasionally when healing is complete there is a phase 
when the stabihty* of the epitbeUnm Is poor and the tone of the 
underlying capiDanca is lost In this phase the patient is not 
normally allowed to assume an erect poature as hsemorrhagea 
are liable to occur under the epithelium In a large percentage 
of cases these hrematomata become infected more epithelium 
is destroyed ulceration occurs and the cycle of treatment has 
to be started again. 

It has been found that wax bandages m the latter phase 
of healing help to stabilise both the epithehum and the under 
lying capillaries The tendency to form hiemorrhagio vesclea 
IS minimised It has in consequence been found that these 
bandages with their heat retaining and supporting properties 
help the patient to pass more safely through tbU danger period 
For these cases the method of apphcation is the same as that 
given for jomts (page 172) but the temperature of the wax 
should ba 110* F This may be raised at successive treatments 
os the condition of the tissues improves The bandage should 
be left on for 24 houn 


Foot anti AnVTp 

This region is seldom the ote of a bum except m children. 
As with the hand the foot may suffer from neglect dnnng the 
treatment of an injury higher up the leg Prophylactic 
measures should bo instituted inclndlng adequate splintage 
and exercises designed to prevent the equinus deformity and 
claw toes which so readfly develop IMien once these deformi 
ties become static many of them are completely irreparable 
and the majontv are unfortunately due to neglect of well 
established orthopa?dio principles. 

Ultra rxold Light 

Ultra violet bght is employed in two types of bum 

(a) Superficial. 

(b) Full thickness skin loss. 

It is essential to mate this dinnon because the dosage In 
the two types is different although much of the techmqoe is 
common to both 
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In the treatment of Buperficial boms ultra -nolet light 
13 found to be valuable in that It relievea the pain and dis 
comfort awociated with these partial thickness skin losses 
It has a etabilising effect upon the new growing epithelial 
cells and in this wav promotes an ^rlv return of normal skin 
function 

In large fell thickness skin losses resulting from bums there 
often comes a phase when epithelial actmtv at the edges of the 
wonnd ceases This mav be due either to infection or to 
fibrosis in the base of the wound which diminishes the blood 
supply to the part In the latter instance the granulahons 
ehnnk and become atrophic thev lose thoir healthv velvetv 
lustre and become pale and poorlj nonnshetL These wonnds 
can often be stunolated to react if treated earlv bv ultra violet 
light revascularisation then occurs and the epithelial growth 
again becomes evident 

(a) Superjiaal Burns 
Apparatus rtqmrtd 

(1) A portable mercurv vapour lamp that will give a visible 
first-degree ervthema at 30 ms m 2 mmutes over the abdomen 
of an i^ndnal of medium colouring is snitable for all classes 
of first-degree bums When more poa erfol apparatus is used 
the portable lamp should be taken as the standaid basic dosage 
and necessary alternations £n tune and distance made 

(1) Dressing troUev laid with the following ateribsed 
articles 

(a) 2 dressing boi^ b 

(b) 2 galley pots 

(c) 3 pahs of firming forceps 

(d) 1 pair of Bossors 

(e) Dram containing sir«be gauze cotton wool and towels 

(f) Cbeatle forceps 

(g) ^onnal saline 

(h) Liqmd paraffiru 

(i) Dirty-dreeamg bowk 

Mcthal — A rtorile towel i» placed under the area the eoiled 
dreetmg u remored and the wound cleaned with normal saline 
The burned area is then sprayed or genth dabbed over with 
Iterilo liquid parafBn, The stm immediatelv enrronndmg the 
bum a protected bv a narrow strip of cotton wool soaked in 
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normal saline Tins raotliod onsuros nn nccnrato outhno of tlio 
edges of tho wound ETtomnl to this the skin sliould bo pro 
tooted by dressing touols ordn cottonwool 

Tlio ultra \iolot light lamp haring been nm up for at 
least 3 to 5 minutes tho burned area is irradiated atnghiapgha 
for 2 mmutoa at 20 ins i o at a distance shghtl} less than tlmt 
knouTi to produce an orydhoma in 2 minutes In cirouniforontinl 
tt-ounds Bonal exposures must bo given each at nght angles to 
tho surfaces of tho limb Fresh liquid pnmfBn is added a hero 
over it IS scon to bo drying up It is essential for tho success 
of tho tochnlquo that tho my should alwavs pass througli a 
film of pamfiln This bocomoa fluoroseont under tho action of 
ultm ^^olQt light i o tho emergent becomes longer than tho 
inadont mj and it appears to bo tlds that is m some wnv 
responsible for tho sedatlro and rogonorati\'o oiTocts Treat 
raont should bo gi\on dally tho duration of treatment should 
bo kept at 2 minutes A sidtablo dressing is then appllixi 
When there are multiple bums each area should bo treated 
separately 

Commenlary 

Tliis method Is successful in a high percentage of cases 
and chnical Improvement and diminution of discomfort when 
dressings are cliangod should bo evident oven after tho first 
treatment If such irapro\*emont docs not occur carl^ further 
treatment la contra mdicatod 

(b) Fxtll thickntss skin loss — ^Tlio apparatus and method of 
propamtion are similar to those required for superficial bums, 
witli tho oicoption that tho burned area is not sprayed ulth 
storilo liquid pamflin and tho indolent sldn edge is exposed to 
tho extent of about J in Tho initial dose slioidd bo oqlu^ olent 
to double tho standard first*<logrco orjlhoma described above 
Treatment should bo gi\on on alternate da^-s and incroosod 
1 minute per treatment to a maxunum of 3 times tho initial 
doso 

nUTOIES OP THE HAHTS 

There lA no doubt that all Injuries affoctlng tho function of 
tlio hands should rocoim pli\'siot!iompj os an integral part of 
treatment ^\lip lover tjqx) of injury ma^ bo present bo it a 
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fracture bum laceration or infection the guiding principles 
of remedial treatment are eunilar 

FoIlowiDg injury there are two phases under which treat- 
ment »^n be considered. First the acute phase in which dis 
turbance of the vascular system as evidenced by oedema 
should be controlled and secondly the recover} penod during 
which prevention of deformity and re-education of function are 
the mam interests of the therapist This demands complete 
co-operation between surgeon and physiotherapist 

Tht Acuft Slagt 

It cannot be sufficifintly stressed that cedema is a potent 
cause of hand dlsabihtiee and that every effort should be 
made to prevent or minimise it during the first few daj'S of 
treatment The effects of uncontrolled cedema are dne to 
tension m the tissues and to the massive deep-scar formation 
which occurs If its resolution is delaved It is in fact a prime 
cause of the frozen hand The mechanism of its occurrence 
IS not fully understood but the fluid is filtered off from the 
blood stream through the abnormallv permeable capillary 
endothelium mto the tissue spaces Here by osmosis the 
pressure may nse to such an extent as to occlude much of the 
capillary bod and the venous return Thus a vicious circle is 
set up and the STveUmg perpetuated If left to its own devices 
the oedema fluid is m part absorbed daring the course of a few 
weoks but the remainder containing a high concentration of 
tissue breakdown products stimulates a fibrotio reaction which 
may be widespread throughout the hand In this way it affects 
iolnt capsules tendons and sheaths, mtnnsio muscles and the 
ponvmacular supporting tissues As this fibrous tissue contracts 
function becomes limited until m severe cases complete 
immobility may result 

The treatment of oedema consists firstly of elevating the 
arm to promote dramago by gravity The hand should bo 
above the level of the shoulder but the elbow should not be 
flexed beyond 00 degrees. There should be no constnetmg 
dressings or clothing round the upper arm The simplest method 
of elevation is the incoiporotion of the hand and arm with the 
dressmgs in a light plaster cast with a hook let into the plaster 
bv vhich the arm can bo elevated to an overhead pomt A 
common method of domg this is bv means of a wooden stand 
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0 fl in height with a firm bajw at least 1 ft 0 ms square 
Holes are borod at intervals of 3 ms to accommodate the 
susponmon hook 

A pressure dressing should be iiscd in all cases of axioms 
It should consist of some malleable material snch os ^ ool soaked 
m paraffin flavine emulsion whioh is applied over tho wound 
dressing evenly round cacli finger and on tho palm and donram 
of the hand This should bo bandaged on witli tho greatest 
care using firm even pressure Tho position of tho Iiand wiil 
depend on tho injurj Eracture alignment must take first place 
when bones oro involved In bums tJie position of rest ahonld 
bo adopted with 30 degrees of flaxion m all digital joints and 
tho thumb in palmar abduction and opposition (Fig 12) 
Special directions as to position should bo given bj the surgoom 

In all hand injuries movement should bo instituted at the 
earhest moment except whore it might intorforo with tho healing 
of a fracture or soft tissue laceration or whore tho resolution 
of an inflammatory process might bo delayed In some hands 
early movement \& impossible by virtue of codoma pain or 
splintage Tho patients should be taught statio contractions 
which will d 0 \ elop into active movements os tho hand improves. 
Re-edneation of tho fino co-ordmating movements necessary for 
proper uso of tho hand requires much time and patience In 
many cases it entails the comploto ro-oducation of function in 
tho hand Fon patients understand the raovemonta Involved 
and these should bo onalysod and taught os if tho hand con 
Hsted of three separate components i o fingers thenar and 
hypo-thenar units 

Fxngera 

Begin with flexion and oxtonaion of all jomts singly then 
together Adduction and abduction oomo next with the mota 
carpo-phalangeal joints in extension and witli shght flexion of 
all interphalangcal joints These should bo followed the 
compound mo\oment of motacarpo-phalangeal flexion with 
inter phalangeal extension and tho reverse This movement 
should be done with all four fingers mo\'ing together and then 
separately for each finger 

Thenar untt 

Flexion and extension at Intorphalangoal joint 

Flexion and extension at motacarpo-phalangeal joint 
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Flexion and extension at cnrpo-raetacarpal joint 

Adduction and abduction at carpo-metacarpal joint 

Opposition and circumduction. 

UypoOxenar — As for the fingere but with the addition 

of opposition with or without the same movement m the thenar 
umt The teaching of aimnltaneouB thenar and hj-pothenar 
opposition is particulari\ necessary as it plan's an important 
part m the palmar grasp The patient can bo cncouruged to do 
this bj the suggestion of their holdmg a drop of fluid m the 
palm of the hand- 

Demonstration of these movements on the patient s unm 
jurcd hand will facihtate teaching and he should be instructed 
to cnrrv them out as exercise* fora few mmntes evei^ half hour 
The mtervening periods should be rest and relaxation 

Relaxation should be explained and a conscious effort 
should bo made to relax all muscle grxjups Tired muscle* tend 
to go into siwam uhich is nndcsirable in all stages of treatment 

\Mier« there is gross cedema following a severe injorv such 
as a bum the positive polo of the direct current can be used in 
conjunction with other methods of treatment to control swelling 
It can be demonstrated that fluids pass &om the positive pole 
of a direct current to the negative pole (the phenomenon known 
as electro-osmose) and It is therefore not surpnsmg to find that 
suitabh placed clectrodM help towards a reduction of the 
cedema 

In practice the anode sxutobK shielded b\ q saline pack is 
incorporated in the dressing to make contact with the fingers 
or hand and the kathode placed m the axflln In cav?s selected 
for this treatment a flavine and paraffin emulsion dressing is 
not used A current of Q-o to 1 m.a is passed twice dail\ half 
an hour being given for cacli treatment The dreasmg can be 
kept suitablv moist b\ injecting norma! sahno uithout removing 
the drcssmgv The results of this as with all ph\*Fical treat 
ments arc better when u»ed m the early stages 

Tht Laler PAnsei 

The restoration of lot function is the pnnciple concern of 
tho phs-Fiotherapint after the acute effects of trauma have 
bub'ideU Tlic disabihts in the hand should bo thorooghlv 
analv«c<l and methods of re-education and rchabihtation de- 
viled to fcuil each mdividual ca«c Success will Inrgelv depend 
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upon securing the full confidence and co-operation of the 
patient during all steigea of treatment especially when move- 
ments may be painful and difBonlt 

The key to restoration of loet movement is active axerase 
and the onl> diffoienccs are m the methods for the apphcation 
of this pnnaple It can nerer be too strongly emphasised 
that there is absolutely no place for passive stretching and 
mampiilations of the small joints of the hand In the groat 
majontv of cases ftirther loss of function will result from these 
procedures as the tissues tom by the force apphed will heal 
by forming more scar tissue which is itself a bamer to move- 
ment The principle of active movement can be applied either 
m the form of exercises or by means of a remedial occupation 
designed to restore the lost functions of the hand A combma 
tion of both methods is advisable m most cases and constant 
supervision is necessary m order that changes m detail may bo 
made as improvement occurs The pabent should be given 
some visible means of assessing his own improvement and this 
is most eaafly done by recordmg joint fimcbon on a small 
protractor and keepmg the readings on a graph the meaning 
of which can easily be eiplamed 3Iany pabents can be taught 
to record their own movements and to kcjep the record in 
graph form This also provides a useful method bj which the 
oflBcaoy of treatment can bo measured The relaxing effect of 
heat other than radiant-heat or in&a red should be used as a 
routine in the treatment of hand mjunes Warm moving air 
is safe but a paraffin wax bath is better (Bee page 169 ) 
Following a paraffin wax bath there is a period during 
which relsxabon i* maxuual tbo patient should therefore 
be encouraged to go at once to his occupational therapy while 
hiB movements are still free This sequence of treatment can 
be given once or tadco dafl\ and ondor these conditions rapid 
improvement is to bo exjiected- When these patients roach the 
stage of bemg able to dispense with m patient treatment it 
will bo found that man} who are employed In suitable jobs will 
improve much more readily if they are sent back to work than 
if they ore treated under out-patient conditions at a hospital. 
The encouragement of wage earmng if the occupation is a 
siutable one is the best stiraulns to Improvement at this stage 
and a system of control should bo arranged so that they are ex 
ammed at intervals to check the therapeutic value of the work. 
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EXEEOISES AlTD GAMES FOB SMALL GROUPS 

Ix the majont} of hospital* the number of patient* eent for 
eiercise to a particular class at anj one time is not large but 
unfortunatelv moat of the recreational games which might be 
adapted for remedial use u*ualJ\ emplo3 a large number of 
plA}-cr 8 The following have been selected as thoj onlj require 
simple apparatua they con all bo ubcd when there are only a 
small number of plavera and where space is limited 

It 18 well to remember that man\ of the patients sent for 
class activitv have not taken part in gymnastics previoush 
also that the exercise* and game* are not compnlsor* It is 
therefore of primary importance to make the patient realise 
that though under disdpUn© he is being helped to help 
himself 

The classea must bo made sufficiently attractive for the 
patient to enjoy them and e hen planning them the following 
points are worth remembering 

(a) It 18 easential to plan each sessiOD 

(b) Exercises and games are better given during the same 
session 

(o) Gomes should be selected so that all the players are a* 
active as possible during the game 

(d) ^^ 1 lere possible classes should b© of the same age-groups 
and of the same grade of mobility 

(e) The patients should be re-graded at weekly mtervals so 
that those who are ready can be sent to a more advanced 
class 

(f) The class should be active for the whole session one 
form of activitv paBSing straight on to the next Rest 
periods which are essential m a fast keen moving class 
should be made a definite part of the session Deep 
breathing as a class in positions of rest sucli as Jnog 
Bitting or slack standing will secure this 

(g) IVherever practicable claws should be given m tb^ 
open air 

In some of the games dosenbrd below points for cy>mp^^xiig 
h 
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teftiDB have been montioncd If a sj^tem can be introduced so 
that points can be occunmlntive between teams and classes otot 
weekly penodfl an additional incentive to improvement is 
Beourod 

THE UPPEE LMB EXEROIflES 

The following bats are given as suggestions and not qi 
gjTnnostio tables 

1 Forward lunge position — free arm swinging m all 
directions 

2 Across bend stride standing — trunk rotation to alternate 
sides with ami flinging 

3 Stnde standing— double sboulder rolling 

4 Neck rest standing — elbows forwartl and backward 
pressing 

6 Stride standing both arms to same side — arm swinging 
aidowaj’s and npwards to alternate sides 

0 Stoop stride standing — alternate arm swingmg npwards 
and do wnwa rds 

7 IVIde grasp on wand stride standing — forward and 
upward lifting and placing behind back 

8 Walk standing — arm punching m different du^ctions 
change feet (also sx»od) at given command 

9 Sawing in paara walk standing — bonds grasped 
olbowB flhouldor level slow aawing olianging foot at given 
command gradually qiuokoning the movement 

10 Coffee grinding In pairs bonds grasped — botli turn 
inwards and outwards retaimng grasp circlmg arms as 
they turn 

11 In pairs back to back bands grasped — arms swinging 
BidewajTj and upwards rh^i-hmically increasing range 

12 Skippmg with vanations to give additional arm move- 
ments o g forward and backward skipping doubles 
Bwinging rope to alternate sides and crossing 

THE tJPPES T.nfR GAMES 
Boll Catching and Bouncing 

Minimum number of plaj-ere 2 

Apparatus — 1 or 2 small balls to each pair of plajors 
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Fonnatum —In twoe Btandmg opposite to each other at 
least 0 ft apart 

Game —PlayerB use 1 ball and altemately throw and 
bounce to each other 

Sconng —When there are only 2 players 1 player scores 
a point each time Ins opposite drops the haUL When a group is 
playing a pomt is given to the pair of plavers with the least 
nnmbor of dropped balls during a given period e^ 2 nnnntes 

Proffrtsaton — ^Players use 2 balls and throw or bounce 
the balls together 

Throwing TtflU* through & Hoop 

Mininmni number of players 3 

Apparaltis ■ — 1 or 2 small baHs and 1 small hoop to each 
group of 3 players 

Formation —In threes The outer plajors stand opposite to 
each other at least 0 ft apart the middle plajer holds the 
hoop at aboulder level 

Game — ^The outer plajers throw the ball to each other 
through the hoop 

Sconng — As for Ball Catching and Bouncing 

I rogresaxon — The height of the hoop and the distance from 
the hoop may be increased 2 balls may be used at the same 
time 

Throw and Catch 

ilirilraum number of plajere 4 

Apparatus — 1 small ball or bean bag to each team of 
pla\ors 1 rope stretched acron the room nt a height of 
4 ft and a distance of T yds from a starting lino 

Pormafjoi? — In teams behind a Btartmg Imo at one end of 
the room 

Oame — Tlie 1st plaj-or thro^vs the ball over the rope runs 
forward and dodges under the rope before catching the ball 
Ho tlien throws the ball to the next pla\'cr and returns to the 
end of the lino and the other pla\ora repeat the procedure 
Tlio ln«jt pla\cr throrss the ball to the Ist plajer and runs 
h.»ck to Ilia onginni position 

Sconnjr — 1 point is scored h\ the 1st team to have all its 
j>la\crB back to the starting line the Ist plater holding the 
Imll above his head 



82 


TECHNIQUES IN PHYSIOTHERAPY 


Wandering Ball 
Minimum number of players 6 
Apparatus — 1 small ball or bean bag 
Tormaiton — Cirole 1 pla3'er In the centre 
Game — The centre player endeavours to mtorcopt the ball 
whilst it IS being thrown between the other players the height 
and the direction of the paasea should bo varied os much as 
possible using low straight vigorous passee 

Ban Bouncing Belay Bace 
lUmraum number of playera 4 
Apparatus — 1 ball to eaoh team 

Formatton — In teams behind a starting lino at one end of 
the room 

Game — ^Tho lat player bounces tlie ball usmg alternate 
hands to the opposite end of the room and back to next player 
Sconng — 1 jiclnt is soorod by the Ist team to hs>e all its 
players back to the starting Ime 

Progression —Increase the sire of tlie balL 

Volley Ban 

IMimmnm number of players 8 

Apparatus — I football 1 not or rope stretched acroes tho 
room at a Jielght of 0 ft 2 courts are mode by challang 
base lines at least 12 ft from the centre 

Formation — 2 oppoang teems either side of tlie net 
Game — 1 player stands at the base line and throws tlio 
ball which is passed forwards by merabors of his own t43am 
using a flat hand (either hand or both maj be used) and lilt 
across the net aiming to hit the ground on tlie opponents court 
The opponents endeavour to prevent the ball striking the ground 
on their own court and lilt back on to tho servers court 

Scoring — 1 pomt is scored each time the servers team 
hits the ball on to their opponents court If the opponents hit 
the ball on to tho servers court they regain tho point 

Eocldng the Dummy 

This can bo used for its amusing direrBlonal value 
^Lmmnm numlier of players 3 
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Apparatus — None 

Formation — In threes Outer pla^ ers stand with right foot 
forward, forearms flexed elbows at ahonlder level wnsts palmar 
flexed 

Game — Centre player stands with feet slightly apart and 
holds himself rigid whilst rocking firom Iieel to toe Outer 
plajers endeavour to increase the range of Ins rock using their 
arms u ithout extending their wnsts The centre player should 
not be unbalanced 

Floor Wrestling 

Minimum number of players 2 
Apparatus — None 

Formation — In pairs prone lymg head to head Partners 
grasp nght or left hands elbows flexed and touching and 
resting on the floor forearms elevated 

Game — At the uord Go each pla}*er endeavours to force 
luB partner a forearm outwards until it is flat on the floor 

Chin, ess Boodiig 

Bfimnum number of players 2 
Apparatus — Jsone 

Formation — In pairs Partners grasp opposite wnsts. 
Game — Wth his free open hand each player attempts to 
tonch his partner b face 

Danish Wresthng 
ilimmum number of players 2 
Apparatus — None 

Formation — In pairs Partners grasp right hands place 
right feet forwards with outer borders of feet touching 

Game — Wrestle to force opponent to move his ngh f. foot 
Change to left hand grasp left foot forward 

THE LOWEE LIMB HON WEiaHT BEAEIHQ r.TTmrmrp ^ 

1 Ljnng bicycling 

2 Lying dorsiflenon of ankles and mversion of feet with 
head raising 

3 Lying alternate leg circling 
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4 Lying alternate knee bending hands clasped tmder 
thigh knee flexion to 6 connta allowing weight of limb to 
accentuate movement followed by knee extension 
straight leg lowering 

6 Prone lying alternate knee bending and stretching 

0 Prone lying double knee bending grasp ankles try and 
increase flexion 

7 Crook sitting grasping toe alternate knee straightening 

8 Cross leg sittmg double knee outpreasing 

0 Crook sitting in pairs with soles of feet touching alter 
Date knee bonding and stretching against partner s 
resistance 

10 Stride sitting on form alternate leg lifting on to form 

11 Low wide grasp on wand long sitting alternate knee 
flexion place leg over wand bo that heel touches floor 

12 Long Bitting alternate log raising figure of oight or 
name wntmg In the air 


THE LOWEfi UMB HON WmOHT BBAB0Q GAHES 
Ball Passing 

Minimum number of players 0 

Apparatus — 1 small ball to each team 

Formation — Long sitting In teams side by side 

Oame, — 1st plaj-or holds the boll between hfa ankles and 
passes to tlie next plajer who gnpe it between his ankles and 
passes it on 

Scoring — 1 point to tho winning team 
Band Passing 

Minimum number of players 0 

Apparatua — 1 webbing band approximately 30 Ins long 
bv 2 ins wide to each team 

Formation — Long sitting in teams 

Oamt — Ist pla\or places tho band on his foot and by leg 
circling posses it to tho next player and so on The band may 
be passed from right foot to nght foot or left leg across tho 
both 

Scoring — 1 point to the winning team 
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KicMiig the Bean Bag 

Arinimiim number of players 2 
Apparatus — 1 bean bag to each pair of players 
Formation — Crook mttmg facing partner at least 18 ms 
apart 

Gome, — 1st pla^e^ places the bean bag on his feet and 
throws it across to hia partner who must catch it on his feet 
Scoring — ^^\^len there are only 2 players one pomt is scored 
for 0 consecutive throws When a group is playing a pomt 
13 scored by the pair of playora with the greatest number of 
consecutive passes 

ProgrtuioH — Increase the distance between the plavers up 
to 4 ft 


TfioVing the Ball 

Minimum number of playere 2 

Apparatus — 1 small ball to each pair of players. 

Formation — Crook sitting opj^te partner at least 
12 ft apart 

Game — Ist plaver timng the injured hmb kicks the ball to 
his partner who must return it m the same wav 
Scoring — As for Kicking the Bean Bag 
Proijression —Increase the distance between the pla\*ers 
up to 24 ft 

Overhead Leg Pasamg 
3linimum number of playere 0 
Apparatus — 1 bean bag to each team 
Formation — Crook sitting in teams 

Game — Ist pla\*cr holds the bean bag betincen his feet and 
rolls over backwards passmg tho bean bag over his head to the 
next player who grips it between his feet and so on 
Scoring — 1 point to the winning team 

Windmill 

ihnimum number of pla\crSf 2 
"ipparatun — Xonc 

Formation — Long sitting facing partner lower legs side 
hv side 

o 



TECHNIQUES IN PHYSIOTHERAPY 


Qamt — ^Both players 'worfi together Double log circling 
over and under partner s I^b \rithout touching 

Scoring — 1 point to the player with the greatest number of 
conflocutive passes without toaohing his partner 


THE LOWEB LTVn WEIQHT BEAEING EXEEOIBES 

1 Prone kneeling change through knee sitting to standing 

2 Standing alternate arm and leg swinging forwards and 
backwards 

3 Wing standing heel raising knees bending to curtsey 
aittmg alternate leg stretching ndewmys 

4. Forward lunge position both hands on knee knee press* 
ing forward 

6 Wing standing alternate leg forward raising sideways 
and backwards dbrcling 

6 Marching alternately on toes and heels 

7 Stepping on and off forms followed by jumping pro- 
gressing to bunny jumping &om side to side of form 
(moving along) 

8 Running on the spot with deep knee bending backwards 

0 Curtsey sitting jump upwards fully extending arms and 

legs return to starting position 

10 Standmg alternate toe and heel raising w hilst abducting 
legs into stride standing 

11 Skipping With variations to give additional leg move- 
ments Using one large rope players skip through in 
turn. Progress to number of skips speed of rope etc 

12 Circle Hopping on one foot propel a ball with the other 
foot Stop at word of command 


THE LOWEB T.TMW WEIGHT BKABIKQ GAMES 
Circular Skipping 
Minimum number of players 2 

Apparutui — 1 length of stout rope at least 8 ft in length 
weighted at one end 

Formalxon — Circle 1 plaver m the centre 
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Qumt — ^The centre player ewmgs the rope m a circle about 
8 ms from the floor the outer player jumping to avoid it 

Scoring —When a player w caught by the rope he loses 1 
point but continues jumping 

Progression — ^Increaae the height and speed of the rope 
swing A o/e if the player does not dear the rope it will wmd 
round his kgs he should therefore immediately drop mto 
curtsey sitting to avoid falling 

(Hrda Target Throwing 

Mimmum number of players 8 

Apparolus — 1 small ball to each aide of players 

Formation — Circle 1 player in the centre outer players m 
stride standing 

Oamt — The centre player endeavonrs to throw the ball be 
tween the legs of the outer players who move their legs to 
prevent the ball firom passing When a player fails to stop the 
ball he changes places with the centre player 


MiiHng Runa 

Slmimum number of players 4 

Apparatus — None 

Formation — In pairs partners face each other at opposite 
sides of the room 

Game, — At a given signal the players on one side of the room 
run to touch their partners outstretched hand and back to the 
starting pomt repeating the runs as many times as posable 
before Halt is called. 

Scoring — 1 point to the player or pair of plavers with the 
greatest number of runs 


Rope Obstacle Relay 
ilmimum number of players 0 

Apparatus —2 lengths of rope or cord at least 8 ft long 
to each team At one-third of the disUnce along the room the 
first ropes are placed at a height of 2 ft 0 ms At two-thirds 
of the distance the second ropes are placed at a height of 
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Formation — ^In tcama behind a atartmg-lme at the end of 
the room near the high ropes 

Oam^ — 1st pla3'er runs forward jumping over the Ist rope 
and pasong under the 2nd on to the end of the room turns 
and runs back to the next player 

Scoring — 1 pomt is soored by the 1st team to hare all its 
players back to the starting line 

Dribhhng Relay 
Minimum number of players 2 
Apparatus — 1 football to each team of players- 
Formation — In teams behind a starting line at one end of 
the room 

Game — ^Tbe Ist player dribblea the football to the opposite 
end of the room and back to the next player 

Scoring — 1 pomt la aoored by the let team to have all lU 
players back to the starting line 

ProgrtMion — Flaoe 2 or more akittlea or chairs may be 
substituted, along tbe track so that the ball can be dribbled 
round them m a figure<»f-eigfat pattern- 

French Touch 

Minimum number of players 4 
Apparatus — h»one 
Formation — ^Free formation 

Oams — 1 plaj-er chases another when touched the Snd 
player holds with one band tbe part of the body that was 
touched and becomes the chaser 

Team Fawing 

Minimum number of players 4 
■ipparalus — 1 footbalL 
Formation — In 2 teams free fonnation- 
Qaine — The players of 1 team pass the football to each 
other Ubrng loT^ passes r^hilst tbe players of the opposing team 
try to mteroept the balL When intercepted the 2Dd t ea m pass 
whilst tbe Ist team attempt to regam tbe hall 

Scoring — 1 pomt is given to tbe team with the greatest 
number of consecutive pe«es over a given period- 
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Ground Hand Ball 

Minimum number of player* 4 
Appcraitts — 1 footbalL 

ForvtaUcm —Jji 2 teams free formation. The oppoamg 
teams play to a goal marked at each end of the room 

Qajne — ^The game is started from the centre of the room 
the Ist team attempt to pass the ball to their goal by patting 
ifc with one hand, along the floor The 2nd team try and mter 
cept the ball and pass it to their own goal. 

Scoring — 1 pomt for each goal scored. 


Boat Race 

Minimum number of players 8 
Apparatus — None 

Formation — In teams behmd a starting line at one end of 
the room m curtsey sitting posation graspmg the waist of the 
plaver in front A leader stands facmg his team holding the 
hands of the 1st player 

Oamc — ^The leader coaches his team to move forwards for 
a gtren short distance by a senes of cohesive jumps 

Scoring — 1 pomt to the Ist team to reach its objective 

Mark Dodge 

Minimum number of players 2 

Apparatus — None 

Formation — ^In pairs free formabon 

Game — 1 player walks freely about the room and is 
marked by his partner who stlempts to keep withm arm 
distance all the time At a signal both players stand stiH 
when the marker should be near his partner 

Progression — (a) Running (b) Hopping (c) grasp 

walking (d) Crouch hopping 

Medley Relay 

ihnimnm number of plaj-ers 0 

Apparatus — 1 chair to each team of plai'ers 

E<jrTna(ion — In teams behmd a starting Ime at one end of 
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the room. A ohair is placed at any deaired distance opposite 
each team 

Onme — The corroBpondmg players of each team are 
numbored off so that each set moves in a different manner 
according to instructions e g 1 hopping 1 running backwards 
skip jumping running on all fours etc The let player proceeds 
fonvard round the chair and back to the next player 

Scoring — 1 point u scored by the 1st team to have all its 
players back to the startmg lino 

Ones jmd Twos 

3Iinlmnm number of players 6 

Apparatus — None 

Formation — Circle with a fairiy large space between each 
pla^’er 2 players stand 0 ft outside the circle and 3 ft from 
each other 

Qamt — ^At a signal both playeis onteid© tb© ctrole start 
walking number 1 /■‘having number 2 who must get home 
bj standing in front of 1 of the players forming tb© ord© This 
plaj'er is then chased and must again try and stand m front of 

1 of the playera forming the drole Tb© player who is caught 
becomes the chaser 

Progrtsston — (s) Hopping (b) Running 


BACK UOBILISINO IXEBCOSBS 

1 Lying heels and shoulders pressing on to floor Back 
arching 

2 Crook lying double knee swlnguig to alternate sides with 
arm swinging to opposite side 

3 Prone Ij'mg hands on floor at shoulder lereh double arm 
atretohing to prone falling 

4 Cross leg sitting hands gracing ankles Trunk bending 
downwards slowly raising and changing to jTird long 
sitting 

6 Cross leg sitting trunk rotation to altemuto aide with 
double arm swmging fingers striking floor 

C Crook sitting in pairs back to beck with arms linked 
alternate back arching over partner 
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7 Long sitting trunk bending downwards with arm circlmg 
backwards to touch opposite foot 

8 Prone kneeling trunk and head bending forward with 
knee bending upward to touch head Leg lifting back 
ward with trunk arching backward 

9 Wide grasp on wand, standing Trunk bending forward 
and do w n w ards followed by knee bending upwards to 
step over wand- Return to starting position 

10 Stride standing Trunk bending to alternate sides with 
arm swinging overfaead- 

1 1 Yard standing change to yard horizontal half standing 

12 Caterpillar walk Prone lying hands on floor at shoulder 
level, double arm stretching to prone falling walk with 
straight legs towards hands then move hands forward to 
prone falling 


BACK MQ Bn.TgTB Q AHD STEHHaTHEKINa OAHES 
Arch Ban 

Minimum number of players 6 

Apparaius — 1 football to each team of players 

Formaticm — In teams 

Game — 1st plaver holding the ball with both hands 
raises it over his head and arches back to pass it on to the 
next player who passes it on in the same mann er The last 
player receives the ball and runs to the front of the team the 
game proceeds until the Ist plaver agam heads the team and 
holds the boll above his head 

Scoring — 1 point to the Ist team to complete the cycle 
Proffrtasxon — Ist plaver passes the ball overhead 2nd 
pla\*er between his legs and so on to the end of the Ime Use 
a raedlcme ball 


Tunnel BaH 

3linhnum number of plavers 6 
Apparalns — 1 football to each team 
Formation — In teams plavers m stride standing and spaced 
nt least 3 ft apart 

Game —Ist plaver throws the ball between his legs to the 
next plai-er T^ho passes it on m the same manner The last 
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player roceivoa the ball and nine to the front of the team the 
game proceed* until the Irt player again head* the team 
Scoring — 1 point to tho let team to complete the cycle 
Progression — Use a modloino ball 

Wheelbarrow 

hlimmtim number of players 4 
Appojvivs — ^Nono 

Formaiion — In jiairs behind a starting lino at one end 
of the room 1 player takes the prone falling position his 
partner stands behind and gmqis both his thighs supporting 
them cither side of his own hips 

Game — Each pair of players races to tho opposite end of 
tho room 

Scoring — 1 pomt to tlje Ist pair of plajors to rtseoJi their 
goal 

progression — ^Palrs changing places half way 
Gate Crashing 

inmramn number of players 4 

Appamius — I rope ring to oaoli 4 players made b) splicing 
together tho ends of 8 yds of stout rope 

Formaiion — In circle 4 players evenly spaced wide grasp 
tho rope 

Game — ^Tlie players slmnltanoously climb over tho rope 
and raise their arms backwards above tho head to bring tlio 
rope bock to tho storting position 

Scoring — When only 1 group is plajdng 1 point is scored 
if the movements are completed dunng a given number of 
counts ^Vho^ teams are ploying 1 pomt is given to iJio flret 
team to complete the cycle 

Back to Back Pushing 
ilinlmum number of player? 2 
Apparatus — None 

Formation — Crook sitting in pairs back to back witlv arms 
linked 

Game — Each player siranltancously attempts to push liis 
partner forvards 
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Circle Target Throwing (Variation) 

’ NTini mtim number of plttvets 8 

Apparrtiut — 1 small ball to each circle of player? 

FormaUon — ^Widely spaced m circle plavera in stndo 
standmg 

Oame — An y player m the circle endeavonrs to throw the 
ban between the legs of any other player excepting his neigh 
hour The other player attempts to prevent this by bendmg 
down to stop the ball with his hands but he may not do so until 
the ball is actually thrown and he mnst not bend his knees. 

Scoring — Whm a player fails to stop the ball he loses 
1 pomt 

Obstacle Relay 

ATimmum number of pla^ors 4 

Apparatus — I table to eadi team of players The tables 
are placed near one end of the room 

Formation — In teams behind a starting line at the opposite 
end of the room &om the tables 

Oame — ^Tbe 1st player runs to the table crawls underneath 
and runs back to the next player 

Seonng — 1 pomt is scored bj the Ist team to have all its 
players back to the startmg line 

Progression — ^Tbe players crawl under and then over the 
table 

Yanaiion — The players carry a ping pong ball balanced on 
a bat Tbe bat and ball are passed under a rope placed at a 
height of 8 ms from the ground at any desired distance from 
the starting Ime whilst the player steps over the rope 

Hoop Belay 

inmmam number of players 4 

Apparatus — 1 small hoop to each team of players or a 
■i-ft length of rope sphced at both ends to form a nng may 
be substituted 

F ormaiion — In teams behmd a startmg-iine at one end of 
the room Ihe hoops are placed at the oppoerte enH. 

— ^Tbe 1st player runs to the hoop peks it up polls 
It over his head and gets through and after leaying tbe hoop 
in place runs back to the player 
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Scoring — 1 point to tho Ist team to havo all ita players 
back to the starting lino 

Pona^KTn — Stand in the hoop and pull it up over tho body 

Bun and Throw 

JUnimura number of playore fl 
Apparatus — 1 football to each team of players 
Formalion — In teams behind o starting lino at one end of 
tho room 

Qame — Ist player runs with tho ball, to a given mark and, 
with his back to his team throws tho ball between his logs to 
tho next play’or, who repeats this 'When tho lost player boglns 
to run tho Ist player gets into position behind tlio starting 
liDo to rocoiro tho ball from him 

Scoring — 1 point to tho first team to coraploto tho cyck 
Progression — Uso a modidno ball 

Vanalion—-A rope 1 ft JiJgh is plaood at any desired 
distance along tho room between tho two running points The 
play-ers crawl under tho rope run to tho given mark ond throw 
as before but they must clear tho rope with the ball 

Zigxag Ban Passing Belay 

Minimum number of player* 8 
Apparatus — 1 football to each team of players 
Formation — In teams the players aro spaced 1 yd apart 
each player on a marked spot fodng alternately in opposite 
directions 

Game — ^Tho players pass tho ball zigsag fasldon down 
the team tho ond player runs to the hoad of tlio team the 
other players meanwhile moving down ono place 

Scoring — 1 point to tho let team to comploto tho cycle 
Variations — (a) sitting on chaini (b) sitting on tho floor 

Ground Hand ball Belay 
ilinlmum number of players 0 

Apparatus — 1 football and 3 lengths of ropo at least 0 ft 
long to each team of play-ors If ropes are not available 
chairs can bo used as an alternative Tbo length of the room 
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IB divided into thirds and the ropes placed across at these 
points at a height of 1 ft from the ground 

Formation — In teams behind a starting line at one end of 
the room 

Oame — ^The first player rolls the ball forwards nsmg one 
hand the ball is rolled nnder the ropes whilst the player steps 
over the ropes he then picks np the ball and runs back to the 
team and hands the ball to the next player who repeats this 
Scoring — 1 pomt to the 1st team to have all its players 
back to the starting Ime 

SVinning the Snake 

l^Timmnm number of players 8 
Apparatus —None 

Formation — In 2 teams plaj'ers in stoop stride standing 
Each plaver passes his right band backwards between bis legs 
to grasp the left hand of the player behmdL 

Game — At a given signal the eod player hes on his back 
whilst the other players move backward keeping in the stride 
standing posltlom Each pla^’er sits then lies down as soon ai 
be has passed over the head of the plaver behind him the 
legs are then held close to the sides of the player in front 
The last player to He down immediately rises up agam and 
moves forward to the front of the team the others rising in 
turn The hands must be hold throughout the game 

Scaring — 1 i>omt to the Ist team to complete the double 
cycle 
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EXEEOISES POE ABDOMINAI, CONDITIOHS 

Exeboises for abdominal conditions fell mto two main groups 
those prescribed for mtdtcal and those prescribed for prt 
and post-optralxvt eases 

RTRROIBEfl FOB UEBIOAL COKBinONS 

Exercises which are gireo m medical cases are too woH 
known to phyMotheraplsta to require detailed discnssiom It is 
advisable however to eaj a special word about patients sofler 
ing from gastno or duodenal ulcer The poboy in the past 
when treating these patients in hospital has been to keep 
them completely at rest but latterly the value of maintaining 
and improving the muscle tone is becoming Incrwaingly 
recognised 

Before beginning any scheme a note should be made of the 
diet chart so that the exercises should be given just before a 
feed IS due They ahonld bo given at least twice daily These 
patients are usually mentally end physioeD^ tense and it is 
therefore important to give instruction in deep breathing and 
in relaxation before starting any head, arm or leg exerdses 
Abdominal exercises however sfaonid begin with static con 
tractions to ehmmato the nak of breaking down adhesions 
around an\ ulcer and the danger of h®matemeaia and/or 
perforation As the condition of the patient improves all the 
exertases are carefully upgraded in the case of the abdominal 
musclee the outer range of movement should bo introduced 
cantiously 

Fre> and Fost^-operative Erardses 

In the past the method of teaching tables of abdominal 
exercises to students of phynotbenipy has boon based on the 
particular condition concerned e^ cholecystectomy As re 
habilitation exercises ohieflj concern the abdominal muscu 
laturo it IS clearlv of greater importanoo to construct tables in 
relation to the surgeon s approach through the abdommal wall 
96 
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rather than m relation to the organ This sectaon therefore 
deals with post-operative abdominal eiercisee firom this angle 
and not from the angle of the diseased condition 

Pre- and poet-operative eierasefl have oertam aims which 
are common to all the conditions treated, nxespeotive of the 
partionlar operation. These aims are as follows 

A. Dunny iht Pre-operoiiw Stage 

1 To inspire the patient with oonfidence m his own abihty to 
help 

2 To obtain a full expansion <rf the hmga and a mobile thoraao 
cage 

3 To taach the first eimplo e xer trfaea which will form part of the 
poet-operative achemo 

•L To etrengtheu the muaelea which will be mdsed at operation, 

B Durtng the Poet-opmUive Stage 

1 To re-eatabluh foil use of the thorax 

2 To mftintwtn the oTOulation particularly m the lower limbs 
thus redacmg the danger of thrombus or embolism 

3 To restore and Improve the muscle tone so that the patient 
will not feel weak aod giddy when he first rues from hia bed. 

4 To improve the posture which U often poor as a resnlt of 
prevMQs ill health 

5 To grade the patient op to class aotivi^ and games In com 
petition with other patients eo as to reduce the period of 
convalescent laasHude to a nummum. 

In connection with these two stages it is important to note 
the following general rules 

Ditrtng the Pre-operaiive Stage 

(a) The teaching of efficient lung movement forms the moat 
important part of treatment and will go far toward* pre 
venting post-operative chest complications. 

(b) Breathing should be taught as described on page 63 
particular attention being paid to expanding the bases of 
the longs diaphragmatic breathing and mobilising exercise*. 
It is essential that time and patience should be spent on 
these exercises so that the patient con co-operate after his 
operation without undue mental effort i,e whilo he is still 
under the influence of drugs. 

(c) In most instances patients are admitted 3 or 4 davi prior 
to operation and whenever poamble treatment should be 
carried out twice dally dutu^ this penod 

(d) The aims and reasons for the exercises should always be care 
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folly cxpUined in nmple langtuge, and rt will bo found that 
patiearta are very willing to oo-oporate ai it gives them eome- 
thmg poeitive to do at a time when they are feeling anxioui 
and their role is mainly passive 

During iht Po*i^pfTxUxvt Stage 

(a) Post-operative breathing exercises should always begm the 
day after operation, nnlesa there is marked poet-operative 
disturbance or other oomplicatJom It is Imperative as soon 
as possible to re-establish the diaphragmatlo reflex which 
tends to become lost, particnlarly after operations affecting 
the upper abdomen, such as a partial gastrectomy or 
cholecystectomj 

(b) Patients who develop a post-operative cough require special 
care and attention, as the oondition is both pamfol and dis- 
tressing particularly if there is mucus in the air passages 
which the patient finds difBcolty in expectorating due to 
the atraln on the wound. The phyiiothentpisi can materially 
assist this by placing one ha^ gently but firmly over the 
bandage to give support. If the patient has great difficulty 
in expectoratlag a^ It is thought that mucus is coUectlz^ 
the permission of the sorgeon ahould be ashed to carry out 
the following procedure 

The patient ahould Ue on the aide with the knees flexed 
and the foot of the bed raised on Iff in. blochx. Be ma^ 
place one hand over the bandage for support, while the 
pbyskrtberaplst places one hand over the region of the 
diaphragm and with the other supports the back. Ihe 
physiotherapist shoold then encourage the patient to breathe 
deeffiy and maka the effort to expel the mucus. 

(c) Breathing exercises should be carried out 3 times a day and 
should be timed so that they precede by a short interval the 
post-operative drug which b njuaDj' given at 4 hourir or 
C-houriy intervals 

(d) A gradually p rogre ss ive table of mt e r ose s should be instituted 
as soon as the general oonditioD of the patient permits. The 
tune for will obviously vary with the aeverity of the 
operation and the state of the Individaal patient TVHh the 
penmasion of the sur geon, the insjority of patients can safely 
begin the exercises from the 1st to the 3rd post-operative 
day As the scheme progresaea breathing exercises can be 
c oi resp op dinglv reduo^ onleea there are speoal reasons for 
contmrung them 

(e) The scheme of eierdses should be given at least twice daily 
and tbe patient instructed to do simple movements in 
between. The number of times that individnal exercises 
are performed will naturally vary with each patient. 
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ABDOmSAL mcaSIOKfl 

When preparing a scheme of post-operative eierasea eon 
sideration should be given to the typo of inmaioii used and 
the muscles mvolved- Surgeons naturally vary in their indi 



vidual technique but it be found that the tuo most 
common indnons (Fig 13) are 

A \ rrticfll (In which fibrous heshng ocmn) 

B Oblique or muscle splitting (in which fibrous healiag does 
not play a proroinent part) 

The matter is important from the physiotherapist s point 
of view because fibrous tissue healing u slow so that 2 to 3 
weeks must elapse before full movements are allowed whereas 
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incirioM through musclea heal rapidly and full movement can 
be allowed within a week. 

A. Yar&al Indilcms 

The typo of vertical incmon most frequently employed ta 
the paramedian. In the upper abdomen it la usually mode from 
the costal margin to a point one side of the mnbllicua or short 
of this point A nght upper paramedian mcasion is used for 
approaching the stomach duodenum and the gall bladder a 
left upper paramedian mdsion for an exploratory laparotomy 
A lower paramedian incmon is made from one side of the 
umbilicaa to above the symphysis pubis or short of tins pomt 
and IS used for approaching the intestines and colon a median 
incision IB however used for approaching the pelvic organs 
as it allows of an easier access to both odes. 

In each case the anterior rectos sheath is incised the rectus 
muscle is retracted outwards and an incision is then made in 
the posterior rectos aheath and peritoneum into the abdomen. 

It should be remembered that tbe anterior and postenor 
rectus sheaths are, to all intents and purposes the tendons of 
insertion of the oblique musdes of the abdomen whoee puD u 
from the mid line outwards When these sheaths are cut all 
abdominal movements tend to puH the suture line apart. As 
previously stated, fibrous tissue beahng Is comparatively slow 
and time must therefore be allowed before painless ponerful 
abdominal movements can be given 

The paramedian incision the great advantage of not 
destroying the motor nerve supph to the rectus muscle thus 
avoiding loss of muscle tone 

6 OhBqoa Incisions 

Obhqne incisions mvolve muscle splitting or muscle cutting 
in the line of the nerve* Tbe oblique muscles are spht m tbe 
line of their fibres so that beahng occurs with tbe minimum 
loss of muscle tissue If tbe muscles are cut so that tbe Dcrre 
supply remains intact muscle weakness is only temporary 
This typo of incision is usaalJ\ used for an appendJoectomv 
and the repair of inguinal and femoral hermae TJie muscles 
mvolved by the vertical and oblique tvpes of indsion and the 
directiOD of their puD is shown in (Iig 14 Plate nil) 



EXERCISES FOR ABDOMINAL CONDITIONS 101 


Appaidietctomy 

The inciAion is usually 2 to 3 ms in length and is made 
from near the antenor supenor spme downwards m a medial 
direction the external obhquo mtomal obhque and trans 
Tereahs muscle* are spUt for the required length 

Jvgutnal Herniotomy 

The mciflion la usually made half an inch above and parallel 
to Poupart a hgamenb the length vanes from 6 to 0 ins A 
simple repair conaista of dividing the external oblique muscle 
ligatmg the hernia sac and repamng the mgumal canal by 
utitnhing tho coujomt tetidon to Pouxiart s ligament 

Inguinal Hernxorraphy 

In this tj'pe of repair further strength is provided bj 
grafting tho conjoint tendon and Poupart s ligament with 
fascia or b^ trenqilantlng a section of the anterior rectus 
sheath 

Femoral Btmiotomy 

The masion is usually 3 ms in length and passes m the 
same Ime os the mgumal mcUton but a little lower The type* 
of repair nro similaf to those used for an mguinal hernia. 

METHODS or CLOSIKa THE ABDOMEN 
A After Vertical Incisions 

Tile abdomen is closed in four la\erB the peritoneum b\ 
continuous catgut sutures and tho posterior and anterior rectus 
sheaths are stitched soparotcU b> interrupted or continuous 
sutures These stitches are absorbed m situ The skin is 
approximated bj interrupted or continuous sutures of non 
absorbent siikuorra -gut or other material which are removed 
from tho 10th to 14th post-operative day Deep tension sutures 
niav or ma\ not bo used according to tho technique of the 
individual surgeon and whether there is hkel\ to bo much 
intra abdominal tension Jloht surgeons onl\ take them as far 
as the anterior rectus sheath but occosionall} tho pentoneum 
is included Tlio sutures nro usualli removed from the 5tli 
to 14lh post-oporatl\o da\ Thoj alwaj-s give tho patient a 
certain amount of discomfort particularly wlicn Joft for the 
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maximum period. Allowance ahould be mode for this when 
exercisee are being given 

B After Otdiqoe Indrions 

The abdomen is cloeed m la} era Le peritoneum muscle 
layers and skin using the same typo of sutures as for a vertictl 
mdsion 

If postoperative exercises are considered m relationship to 
the incunon it will be found that a basic scheme of eieroses 
can be built up to cover a number of specific operations 

Thus Scheme 1 below has proved of practical value for 
patients on whom a paramedian incision has been used for 
such operations as a partial gastrectomy gastro-onterostoniv 
cholecystectom} and exploratory laparotomy Suitable modi 
ficationa are mode in the scheme where neceasarj to eutt tbo 
needs of mdivldual patients 

Scheme II^ Part 1 has been used successfuJly for patients 
following an appendicectora} or herniotomy Scheme II 
Part 2 IS used when a hemionuphy lias been performed, In 
which case the patient Is usually confined to bed for a full 
3 weeks The crook half lying position has been used for a 
number of exercises m the scheme but it should be remembered 
that some surgeons prefer their patients to be kept flat after a 
hernia repair In these cases the crook J^mg position should 
be substituted 


POST-OPERATIVE EXEECIBE8 


Scheme 1 


Itl to 3nf day 

Hnlf lying localised breathing exercises bead movements In ah 
directions as soon as po^bie 
4tk day 

Exercise 1 Half lying toe clawing foot and ankle movements 
combined with finger and wrist movements 
COi day 

Exercise 2 Half lying quadriceps and hamstring contractions. 
Exercise 3 Half lying, abdaminal contractions on expirations 
Exercise 4 Half lying shoulder rolling with breatJiing 


6ti day 

Exwclso 5 Half l>ing ahernate knee npdrawmg 

Exerciw C Half Iving chest mobClWng from side to side with 


knuckles on nbs 
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lA and SA days 

Eiercise 7 Half lying alternate trunk rotation arm etretch 
Ing acroti chest 

Eiercwe 8 Half ^nng half neck rest trunk side flexion -nth 
breathing 
QA day 

Eiem-te 9 Hand support on bed glateal contractions with pelvic 
raising anal Impressing and adduction of thighs 
ICtfA and llfA days 

Exercise 10 Long sitting toe touching 
Eiertn'o 11 Long sitting back arching with breathing 
12ZA and 13/A days 

For Evercae 0 substitute crook lying alternate knee npdrawing 
raising to vertical lowering to crook poeition. 
lor Exercise 2 substitute crook Ijdng doable knee abduction 
and adduction. 

14/A and IG/A days 

For Exercbe 8 substitute across bend sitting alternate trunk 
rotation with aim flinging Add 
Exercise 12. Wing sitting trunk backward falling and raising 
IG/A asd 17/A days 

Exercue 13 Relax stoop stride standing general correcting 
position. 

Exercise 14 Ming standing alternate leg backward stretching 
18/A to 21«/ dai^i 

For Exercise 8 substitute neck rest stamlmg alternate trunk 
rotation 

For Exercb^ 14 substitute wing standing heels raUlng knee 
bending 

for Exercise 13 substitute astride standing hewing 
From the Nth dax as msnx exercises as possible to he performed 
sitting on the side ol the bed 


POST-OPERATIVE EXEECBES 
Scheme H 

1 AKT 1 

Simple repair of henua Patient up on the Utb day 

l«f day 

tim 1 CrooL Imlf Innp dt»p liinthbg » ith nbdommal con 
lrttct{cm< on expiration. 
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Eiercue 2 Crook half IjuJg abdonunal contractions folloired by 
head raising 
2nd day 

Exercise 3 Half lying toe olawing foot and ankle movementi, 
quadriceps and glnteal cotrtractioTu. 

Exercise 4, Hnlf lying shoulder rolling with breathing 
3rd day 

Eierase 5 Crook half lying alteniate Ittww npdrawing 
Exercise 6 Half lying alternate trunk rotation with arm stretch 
mg across chest. 

4th day 

Exercise 7 Ckook half donble krwe abdnction and nn 

pressing. 

Exercise 8 HaK lying double arm raising alteroate upstretching 
foUoired by backward pressing 
5th day 

Change starting position of Exercise 2 to crook lying 
Qih day 

Change starting position of Exercise 3 to I019 fitting 
Change atarting position of Exerctse 5 to cro^ lyh^g 
7th day 

Exercise 9 Qrook Inng alteroate knee straightening raising to 
vertical lowering to crook position. 

Exercise 10 Crook sitting beck raiaiiig vertebra by vertebra, 
with breathing 
S/A day 

Exercise 11 Crook lying doable knee rolling to alternate sides- 
9/A day 

Exercise 12 Crook sitting chest rolling followed by breathing In 
all parts of thorax. 

10/A day 

Repeat Scheme 
11/A day 

Change starting posftian of Exercuea 2 and 6 to lying 
Change starting position of Exerase 11 to double knee raised on 
to chest 
imday 

Change starting position of Exercises 0 10 and 12 to sitting 00 
side of bed. 

13/A day 

Exercise 5 — snbstitote lying double knee raising 
N/A day 
Repeat Scheme 
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Part 2 

Fascial repair Patient up on the 2lBt dav 
l#f fo IWA rfayj Scheme as given m Part 1 
IltA and 12/A dayt 

Change starting position of Eierci'^ 5 to lying 
13/A and 14/A dajM 

Change eierci«o 5 to crook Ixmg double knee raising 
15/A and IC/A dayn 

Change Exercise 0 to Ivmg cycling 
17/A fo 21ffi days 

As manv exera^ as possible should he performed sitting on the 
side of the bed. 

Since the focal point for throTong Is the abdominal region bean 
hag or ball throwing ma\ be (nclnded from the 3rd dav If desired 
to give vanetv to the scheme 
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SUSPENSION THEEAPy 

In this chapter the important contnbution to rehabflitation by 
the methods introduced by Mrs Qnthiie-Smith ^ ia considered 
under the following headings 

(1) Definition 

(2) Apparatus and Equipment. 

(3) Gcnoral PnnctpiM — 

(a) Mechsnioai (o) Relaxational 

(b) ftychologicaL (d) PhymloJogicaL 

(4) Prindplea of Application — 

(a) Simple suspension without springs 

(b) Suspension with short tension springs, 

(c) Snspension with long spiral sprhigs 

(d) Ke^ance with sprtegs 

(5) Some coadltioos benefited by Snspennon Therapj 

(A) Orthop©dio CoodHlons — 

(a) Recent injorka 

(b) Smith Dsforsen Nailing for fmctored neck of 
femur 

(o) Sacro-ihao stram. 

(d) Soohoals 

(e) Kyphcms 

(B) Rheumatic Conditions — 

(a) Non>artioahr cases Lumbago 

(b) Artioolar cases Spondylitis chronic arthritia 

(C) Nerre Conditions — 

(a) Flacdd paralyses 

(b) Spastic paralyses 


1 Definition 

Suspension therapy embraces a system of exercises to bo 
earned out with the help of apparatus. The appamtus dosignod 
and advocated by Airs Guthne-Smlth is oasontiahy a rigid 
frame erected round a bod, so that port or the whole body can 
bo suspended by strong canvas belts and adjusted by hooka 

Tb« reader m rofenvd for tbe foil doscnplioo of tha infflbod to Bt 
AaW fatum, Bt Sdwcxitum e>*d Bmudtal by OLt* F OuthTW-SmlUi, 

JIBE C8.P TMO (pubbihed by JI«a«r». TmdaB A Cox). 

KM 
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or pnllo\a from its cross bars Its constmction la such that 
raovomenta can bo regained by diminishing external resistance 
and muscles strengthened by graduated voluntary effort Later 
developments incorporating the use of spiral springs are now 
known as cutonic exercises they provide improvements and 
refinements some of which are of great psychological value 

2 Apparatus and Equipment 

For general use in a phvsiothempy department the 
Standard steel frame is the most suitable (Fig 15 (a)) It 



Fm 10( ) — ( )C mpletcfraw ml«*quipni«t «h(Twn Inxu** (u) BpoodjliUt, 
Tot 1 IkkIj* »u^prn ion » ith of Iwrt t«won ■prin^ to oljt hi trUu 

Iwn (For Uf“*(TJptKM) pafr»> 1*6 ) 

can bo left mo\ablo or fi\e<l to tlio floor The frame consists 
of light gauge htcel tubing I* ms m diameter It u made in 
the following five parts to faciUtote portability 
(a) Theotprhead unit 
(h) 2 cml units 

(r) 2 low lar* whlrJj unite the end amts near the floor 

\otr The fest of the end units nifl\ hare wheeU attached 
Bhldi can be swung under uhen the frams is to Ik? moved 
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8 connections require to be made i e at the ends of the 
overhead unit and the two ends of each loner bar this is 
effected bj* 8 bolts and tbeir nuts 

The standard dimensions are 

Height 7 ft 0 mi Width at base 3 ft 0 ms 

Length at base 8 ft 0 ins Width at top 2 ft. 0 ins 

(a) The overhead unit has 6 cross bars, 1 central and the 
others placed equal distance* from the centre 

All of the overhead nmt is notched at 1 m intervals to pro- 
vide anchorage for the hooks that hold the snspenaion ropes 
Each closed section la snppbed with at least 2 metaj S hooks, 
3 by 2 ins making a total of 18 or more 

(b) The end umts have 3 cross bars situated 7 ins, 3 ft 
6 ins and 6 ft 6 ins from the ground. One of the low cross 
bars may be made to open to enable the fiame to be wheeled 
over a bed- The vertical bars should have 10 permanent 
screwed m hooks placed at intervals of 5 ins from the top 
cross-bar 

(0) The bars which unite the end tmita near the fioor are 
situated 7 ms from the ground, and ore also notched on the 
under surface each bar being supphed with several metal S 
hooka A standard hospital bed or plinth 2 ft in height is 
placed withm the fiamework, 

Susp<3Won Equipment (Fig 1# (b)) 

(1) 8 smgle cotton ropes 6 ft in length by 1|^ ins in dr 
cumference and sphcod at one end to a metal nng ins, by 

m for attachment to the S hooks or suiqienaion spnogs- 
Each rope passes twice through a wooden cleat adjuster 0 ms. 
in length by IJ ins and camee in the bight so formed a metal 
nng and spring chp 3 bj l| ms for attachment to the belt 
These ropes are used for supporting the Ihnbs 

(u) 4 double ropes 0 ft in length by Ij ins Each rope 
has m addition to the nng cleat and spnng clip 2 eye 
pulJevB 3J bi ins These ropes arc especuillv ngged for use 
in supporting the pelvis and shoulder regions and are arranged 
to give a two-to-one advantage when lifting these heavy parts 

Belts The bolts are made from 16-<a. 3C-in, cupra 
ammonia treated cotton duck and consist of — 

(Hi) 8 narrow belts 30 by 0 ms bound with } in web 
bing and fitted with a D ring by ins at either end. 
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rl^ 1 » wide belt* 3 I by 12 Im nrailnrly made but hav^ 

rii D nnea 1 s'- to 

centre to hold atrapa acroaa tho thoral or pelvis if req 



Fio 15 (b). — Su«p^n*k»t Eq uj pi u pnt 

TV SU»lutl vmiAlaa Ftmif ran b0 olXAhiFil Traa tbe ElMtfo V^lKal 
^•T^> i rr*t Prrtlud t'trrrt, H L ^i u T* i »4<m E^iniptDrttt, 

nrlanlftit rp^tafs na V oMAlnral frtxa SJrwr^ V. Oijrrui t Co 

Vrr't'a, IUhati(9uiln« fma Unm H 

Tmr « To, "7 ICoUnm \Urtar< WCI vhert Tre<kt« from the 

ACliLoria frtax A A^VMnit 0> 14<l 17# IVvlOcrO Koad, \ 1 

(m) 4 wif adjusting Mrapi nmdo from 2 in ffurgical web- 
bing 32 ins in length having a mctol ring at cdch end and 
earning a free ring to hold tho clip of tho euAponsion rope 
Tbe^ nro u#cd for iupporting n liand or foot 

(vii) ‘>hort tension npnngi Thwo springs arc made from 
coiled steel and should Ik> obtained m the following sizes 

{■) 10 pmugc 1 in outside diameter 4i in. bod} length for 
supporting the thorax and pelvis 
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(b) 13 gauge Ir in ouWdo diameter 4| in. body length for 
flupportlng the thighs and arms and are also used for 
supporting and resisting head movements 

(o) 14 gauge f m. outaide diameter 4| m, body length for 
supporting the hands and feet. 

Nolt The above body length measurements of the spnngs do 
not include the hooks at dther end A minimum of 4 springs of 
each gauge are required 

(viu) Long spiral springs or rohabilitation springs 
These springs are made of fine coiled steel varying from 0 to 
12 ins in length and to Ins in carcmnferenee according 
to thdr poundage A senos of springs graded in resisiances of 
10 20 30 40 50 and CO Ib are knoTvn as a set The poundage 
is calculated by the makers and the springs correspondingiy 
stamped at fbli tension. A fine oord is fixed within the springs 
at either end to prevent over-etraining but they should never 
be used at more than half fuIl-oxtenaiorL A minimum of 2 
sets of springs are required 

An Shook l^ina inserted into one end of each short 

tenaott spring and long spiral spring famhtatee connecting the 
ring of a rope to the spring after it has been bung on the fi^me 

Modtjicaliona of Apparatus 

Modifications of the apparatus are Ic^timate when only a 
Single joint or limb requires treatment Such modifications 
must ensure as many as poemble of the general principles 
referred to in subsequent paragraphs In any case it is essential 
to secure rigidity and a clearance of at leoat 6 ft between the 
points of support and the bed 

Recent experiments have shown that oloeely linked chains 
are an efficient and less cumbersome substitute for the ropes 
cleets and puDeys 

A hook is attached to the end of the chain passed through 
the rings on the belt wd attached to any link os required to 
give the correct length 

The chains are most effective when combined with an auto- 
matic lifting device such os used with operating tables on 
which is fixed a suitable conob (Note a standard war 
stretcher makes a suitable top ) IVhon these two methods are 
combined the can bo adjusted to tho corroct length after 

the patient has been raided to the required height, so that, on 
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Imnmng the raunng meohamjm the neceswiT suspeiraon of 
hmb or the whole patient can he aeonr^ 

The special advantage* ot this method over those described 
in this chapter are speed of adlmrtment and ability of one 
phyKothorapist to apply total snspension to a patient of 
any weight 

3 General Wndples 


Supported exerdsea and exerdsea with resistance are among 
the oldest forms of movement given to patients and many 
mgemons apparatuses have been invented to aid reooverv of 
injured limbs 

The Gnthne-Smith method does not lav claim to any 
fundamentally new principle or requxre for its adophon anv 
intricate apparatus The value of this method when compared 
with other methods is that it is comprehensive and based 
throughout on sound physical laws It haa reached its present 
state as a result of long vears of clmical trial and can be used 
with benefit for the smgks painfol joint the eitensivo paralysis 
of senous cases of poUomvoUtis or the almost ngid spine of the 
advanced spondvlrtis 

The general prmdples of the method are best studied under 
the following headings 


(s) Mechamcsl (c) BeUxational 

(b) PsychologicsL (d) Rijsiologicai. 


(a) Mechanical Adranloffts 

1 The ease with which transferenc© of part of the weight 
of the bodv or Umb under treatment to the overhead 
supports can bo earned out 

2 The redaction of the medianica] friction present m oreiy 
nornml movement particularly for bedndden patients 

% The abiUtv to apply the principle of the pendulum the 
Iimh representing the weight of the pendulum, 

4 The faettt, with which part of » limb can be 6ied or 
landed with increased srafetance ornairtaBcs 

0 The fact that the phnootheraput has an eitremolv cood 
approach to the part to be treated and never ho, to take 
tbe weight of a bmb 

' can lift and control 

a hclplcs, hc«w patient without farther aamtance 
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Spnnff and Belt Suspension 

SosponHion with springs between the supporting point and 
the belts giro certain interesting mooImnlcaU advantages thus 
they can be made to aid or assist any raovenionts or to aid 
resistance to it also when of coiroot strength they can give an 
improved sense of movement owing to the elasticity inherent in 
any spring that is being 02)erBted woH withm its useful range 
Again, long springs supporting a limb can be used to sot up 
tuned or controlled oscillations which the patient can gradually 
acquire and keep up bj his own vobtion 

Precautions — Springs should not however be used when 
localised and accurate control of joint movement is desired 
Nor ahonld they be used m the treotment of fracture unless 
union is firm!} established In these ca^ simple suspeniion 
without springs is dedniteU indicated 

(b) Psychological Advantages 

It u in this field that some of the great advantages of this 
apparatus ore found It gives a sense of seouiity confidence 
and of something being achieved When the body is fully 
supported with suitable springs from an apparatus as specified 
by Mrs Guthrie-Smith the sense of safe buoyancy this gives 
to the patient has a potent stimulus towards aiding recovery 
of an\ lost movements In addition, patients who have a fixed 
idea that all movement has been lost can m suitable coses bo 
given ocular proof that some moimraent is actually present 
As a result they ore encouraged to attempt volontory move- 
ments without their previous Juhibitions 

(c) Belaxattonal Advantages 

It is possible by the appropriate use of sling or spring 
suspension with corrootl} adjusted tension and sufficient dura 
tion of support to overcome some forms of spasm Spondylitis 
proves a particularlj good example of this aspect of the use of 
shngB as when properly adjusted the rigid kyphosis so doml 
nant in these cases not only tends to dimmish but with its 
diminution range of movement of the spine is increased In 
cases of spastic paralysis some degree of relaxation of the 
spasticity is acquired by applying the phj’siological prmdple of 
intermittent stretching carried out in carefully graded rhythm 
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The mu clw tend gniduam to accommodate th^selves 

to tlic infTcav?d length demanded of them by this rhythmical 
jTioi-cmcnt Tills is clo^l> similar to the prmciplcs mode use 
of in the tmimng of acrobats Again nn eitremoU interesting 
field for relaxation which ulUiSCS another important phjiao- 
lopral pnntiplc is when the^ suspension shngs arc used m cases 
of hbcH'shock In thcM) cases the bod\ mav bo pat b^ the 
careful adjustment of springs and the U3C of slings in each a 
IKMtion that pmctiralU e\er\ muscle of the bod\ bae some 
fctipport When this has been achieved it is obnons that vciy 
hmall moremente can take pUco with the minimum of resist 
anee It Is obnous that when shell shoeVed patients can b© 
put into fuch n position their mnsclee relax they ore thereby 
in tt lietlcr phwologicnl state for normal motor unit action 
imlentials to I>c c>tobb bed It is probable therefore that a 
phirtolopeal process of this kind cxpblns wh) these shell 
shocked iKJticnts notonou l\ bad sleeper* sometimes go to 
i«kep ululc adualh under trealmenl 

fd) J hv*‘olej‘rol AdmnJaijts 

I fom the general principles cnunetaled under the previous 
lunding^ it h obvious that the metabolism of the body under 
suitable sUi^penMon trcdiment can bo carried out with greater 
CIV? It is l»ooau«o of this that one of the most remarkable 
rcsultn of tlM? earlv use of dings iii cases of poliom\*chti8 is 
fivund— 'U- miwE \hv Ta))id retuni of mm»elo bulk and of tone 
In (*nc recent rav of |>obom\'elitis affecting tho abdominal 
nm cW tlipnbiljt\ t<f dcfrecato sins Io^t Eeeognismg that in 
tlip nil of ilcfj-csijon It was nevcKvarv rcflexlj to contract the 
olNhniinalinu tips tliedmpsinthspnnglcnsionsttcroadjusted 

t I r<prr<*iil this rrilex dcfircation was possible os a result 
and IhrrlTftt ofthis nndoubtcdl\ as i tc<I tho hpoedof recoseiy 
to uluntan fontml 


I Priiidplei of Application 

(s) Su pfn^tfn tnthoat Sjtnnyn 

\U n imiiMR anv pirt !•> tho lu^pon ion mcliiod it i, 
<■—1111,1 to 0-0 > fundornontol unrttaB poMtlim In -o-hlth tho 
.0 ,™,l , pnoinl rinitl, orcr the jomt performing the 

in. ? 1 ""r. * ” I*”’*'™ •novomonln ran ho 

rt-l,ulfin iMMnlKnnnrinr !<■ In the hnnr.mtM piano 
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Denation from this etiutiDg poaihon ifl only permissible uben 
it is required to give assistatice or resistance to the movoment 
These points are illustrated by tho following examples 

(i) To obtain a balanced abduction and adduction of the right 
hip-joint the patient Ilea on the plinth and the right 
is supported by a narrow belt and the foot by a aelf adJnatiDg 
strap These are both attached by single ropes to the central 
cross bar of the apparatns by a hook wblch must be placed 
vertically above hip joint 

(u) To asaist abduction of the Joint the hook is moved outward* 

(lu) To nsiti abduction of the joint the hook is moved inwards 
towards the mid line of the Ixxiy 

(b) Stupension tctih Short Tension Springs 

Short tenrion spnngH are inserted between the hooks and 
the ropes to act as shock absorbers and to give a sense of 
buoyancy which la especially valuable in assistiDg relaxation 
(e.^ spondylitis) They may also be used to give resistance for 
short ranges of movement as described m the treatment of 
scohoeis or for head treatments 

(c) -(Suspension trUh Long Spiral Springs 

Ixmg spiral springs are also inserted between the hooks and 
the ropes and may be arranged in the following manner 

CO ^ crtJcflDy above the supporting beJt» when they are u'cd to 
set op controlled OKillations 

(il) Above and behind the moving port so that the direction of 
movement and the Lues of the spring and rope are con 

tlnuous. Thi^ arrangement gives resistance Tihen the spring 

IS extending and assistance to tho movement on tho recoil 
of the spring It also fadhtates the thrusting move- 
ments, which ore of primary importance in the treatment 
of recent injuria 

(Cl) Below the moving part by attaching the spring to the low- 
bar of the apparatus This arrangement is used to give 
resistance to abduction of the shoulder joint. 

^lienovcr long spiral springs are used it is essential that 
tho poundage of tho springs ahould bo selected so that tlm 
muscle group in action does not fly back when the spring 
IS contracting or neces^itato excessive effort to extend the 
spring IMien the correct poundage is used it wflJ bo found 
that the mui^cles under treatment can extend tho spring and 
allow it to contract evenJv 
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(d) Resulanee mih Sprmgs 

It «honld alwojs be remembered that rnuadea work beet 
when they work against reaistanco This physiologlcfll feet can 
be fully utilised, espedallj for re-educating legs for then- 
balance tone as a preUminarv to waUang after a period in 
bed. When increased resistance is required two aprengs may 
be Jomed aide by aide (m parallel) m which case the resistance 
la doubled. 


6 QOHDmOKS BtHKi’ITED BY BTJBBENSIOH THEBAPY 
A Orthopaadic Oonflitions 
(a) Keceni Injnrxei 

Foilovuig recent mjurie* roapenBion exeiciaea may b© 
utibsed to mobHue the affected joint and to give a senea of 
oxercsies capable of accurate upgrading to etrengthen the aaso- 
oated iDUicles The fohcmTngeiajnplee Bhowbo'wiheiiiaxiiniim 
support can be given to the Injured part during the early stages 
of trcetment whilst exercises are performed Progressiona are 
made bj introducing resisted oacerciBes against springs and 
alteration of the starting position 
Injunts oj Ihe i*n<e^int — 

Shipment Tequirtd 

2 narrow belts end rope* 

1 small ptllow 

Methods of suspension — The patient lies on his side bo that 
the injured limb Is uppermost One belt is wrapped round the 
foot and ankle to form a figure of eight, the other belt supports 
the thigh just above the knee-joint Both bolts are attached 
bj their ropoa to a hook on an overhead cross bar so that the 
fired point w vortica\l> above the knee joint The limb la then 
about C Ins from the plinth by manipulating the cleats 
To do this the cleat is grssped firrnlv m the palm of the hand 
and tun>cd UotkontaU\ so that liio ropes pass freely through 
the bole* UTien the required adjustment of the rope has been 
mode the cleat should bo fixed bj tilting until it grips the rope 
If the rope^ arc too long thev maj be shortened ut the free end 
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by means of a simple running knot It is important that the 
limb flhonJd be fully relaxed dunng the process of suspension- 
Otherwise it will be found that the maximum support has not 
been achieved and hirther nnneccssaiy adjustments of the ropes 
will be required to distribute tho weight When the limb is m 
the required poeibon flexion and extension of the knee-joint is 
performed dunng these movements the hip-jomt should be 
steadied against the pb^’siotheraplst s thigh The patient li 
Instructed to swing the lower leg backwards arid forwards with 
emphasis on the backward movement to obtain flexion and a 
strong kick forward for extension- The physiotherapist can if 
necessary assist the movement 

Proffrt»»to7is are obtained by the introduction of spring 
resistance and alteration of the startmg position One long 
spiral sprmg is used (poundage is not specified as it will obvi 
oualy vary with the muscle power of mdindnal patients) 

(i) The patient lies on bis back the foot is supported by a 
narrow belt and rope fixed vertically A spring of sxuUble 
poundage u attached to the thigh support and the thigh a 
raised 4 to fl ins from tho couch The exercise consuts of con 
tracting the quadneeps muscles against the resistance of the 
spring The fcxrt mores forward as the knee-jomt extends 
(u) The thigh support is removed A ^ring is attached to 
the free end of the foot rope and hooked further back to the 
bar over the head the knee and hip being flexed to a ngfat 
angle Tlie patient is instructed to thrust forwards to extend 
the knee and downwards with a straight knee to extend the 
hip (Fig 10) The limb is then returned to the startmg poai 
tion the recoil of the spring should be controUed by the 
patient s muscle power 

(m) To give reaisted exercises for the hamstnng muscle* tho 
patient lies on his back, with the knee and hip flexed and held 
in this position bj a email pillow against the buttock- The 
flexed thigh is supported by a belt which is attached it* 
rope either to the overhead piece or to a fixed hook on the end 
piece depending upon the angle of flexion required The lo^ 
IS supported bj a narrow bolt rope and spring and fixed 
vertically The patient is then instructed to thrust downward* 
against the resistance of the spring and to control its recoil 
Injnnu of the shoulder joint— AH movements of the 
shoulder jomt can be assisted by suspension exercises. 
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Equipment required 

1 narrtrtT belt and rope 
1 Belf>adjaHtiDg «trmp and rope 
1 long ipiral «pnng 

Methods of suspeaition — (i) To obtain abdudion <md ad 
dudton the patient Lea anpmo the belt supports the upper 
arm The rope is attached to a hooL on an overhead cross bar 
so that the fixed point la verbcallj above the ahonlder joint, 
and the ropes are adjusted to give adequate support to the hmb 
The elboTT la flexed and the hand loosely clasps the rope The 
patient is then mstmeted to carry out the required movements 
(u) Flexion and extension The patient sits on the side of 
the phnth the belt supports the upper arm as for the previous 
movement The vnat is supported by a self adjusting strap 
Both, ropes are fixed to a pomt aberve the shoulder joint on the 
mde bar of the overhead umt, and adjusted until the arm is fhUy 
abducted or as nearly as poesible The patient is then instructed 
to swing forwards and backwards whilst the phynotherapirt 
localises the movements by placing one hand over the scapula 
(ni) Internal and external rotation The patient lies on his 
mde with the injured hmb uppermost if possible the arm is 
fully abducted and the elbow flexed to 90 the belt supports 
the forearm just below the elbow the wnst is supported by the 
strap and the ropes are fixed to a pomt above the shoulder on 
an overfiead cross bar The patient is instructed in the required 
movements which the phydothoraplst controls with one hand 
whilst uBing the other to fix the scapula (Fig 17) 

(iv) Elevation^ or upicard elreidiing To obtain elevation the 
patient remains m mde lying but moves forward to the edge 
of the plinth. The ropes are lowered the elbow is extended 
and the belt is then placed round the upper arm The ropes are 
now fixed to a pomt above the shoulder joint on the side-bar 
of the overhead unit and the patient is instructed to swing 
forwards and upwards If the shoulder is stiff the movement 
can be assisted by moving the book beyond the shoulder 
towards the bead 

Progressions of the vanous movements possible at the 
shoulder joint ore obtained bj the introduction of spring 
resistance 

(i) Abdudion The patient sits on a stool or chair at the 
side of the frame A narrow belt is wrapped round the arm 
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60 that it Tfll not aUp and connactod to a long spi^ 
which in ita tnm Is attached to a hoot on the low l»r ol the 

frame The patient holds the elhow m the fleied position and 

ndiea the ann to foil abdncbon. The exemse may be pro- 



Pro I —Injtmn of •boulder }olat. 
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grwod bj tlie patient botdmg the elbow In the extended 
portion 

(u) Adiudxon The patient alts in the same position as for 
abdoction The arm is abducted and the elbow flexed to a 
nght angle The forearm is supported bv a narrow belt con 
nected to a single rope and spiral spring which is attached to a 
hook on the side bar of the overhead umt The patient then 
draws down the arm to the fnllv adducted poeitiom 

(b) Smth Pcierftn ^saxhng Jot Frttclurtd femoral JNecl 
Pail-optmhvt itxaimcnl hy sviptnaion vetrexits — 
fqmpmenl requtrtd 

1 narrow belt and rope 
1 self -adjuring strap and rope 

Uefore starting treatment on the injored limb the more- 
menti should be demonstrated to the patient on the sound bmb 
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Methods of suspenjnoru — (i) The patient lies on hia back, 
A narrow belt is arranged to support the thigh of the injured 
limb and o self adjusting strap supports the foot and ankle 
Belt and strap are then connected to their ropes which are both 
fixed to a hook on the central cross bar so that they ore pivoted 
above tho hip-joint The ropes are then adjusted until the limb 
IB raised about 4 inches from the bed The sound limb is 
placed in abduction in order to fir tho pelvis The patient la 
instructed in equal movements of abduction and adduction of 
the hip-joint 

During the first treatment the range of movement ehould 
be small gradually progreeaing to a wider range of movement 
at subeeqnent treatments as the muscle power improves 

(u) The patient lies on his mde with the injured limb upper 
most The thigh and foot supports are again pivoted over the 
bip-jomt and active flexion and extension of the hip are per 
formed whilst the physiotherapist supports the lumbar spioe 
with the front of her thigh 

(ill) Exercises as given for tho knee joint (page 11 0) sio also 
neceesarv when treating patients after Smith Petersen Nsfling 
of the hip 

N B — ^A modified apparatus may be used for Exercises 
(i) (u) and (ill) while tho patient Is m bed The standard 
frame is necessary for Exercise (Iv) below 

Progression — (iv) Long spiral springs can be used at a 
later stage when union is firm 
Equipment required 

4 narrow belt# and rope* 

2 self adjufting straps and ropes. 

1 wide belt and 2 double ropes. 

2 long spiral springs 

The patient hes on the plmth Both legs are supported as 
for abduction and adduction of tlio hip joint (page 114) and 
the ropes ore then attaclied to hooka on the central cross bar 
In addition the pelvis is slightly raised means of a wide belt 
connected to the double ropes which ore attached to tho side 
bars of the overhead unit A narrow belt Is now placed round 
the sole of each foot and connected to a spiral spring and single 
rope Both ropes arc passed backwards In a straight line and 
knotted to the Ion er transverse bar of the end unit The patient 
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then thrturts altematelv against the resistance of ‘Jf 

(Fig 18) This exercise trill enable the patient to rvalk -iritboat 

hi^nng when the weight beanng is commenced 
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(o) Bacro-iliac Straxn 

The film* of treatment are to obtain relaxation of the 
muiclefl which are in a eUte of tension AVhen relaxation has 
been attained^ the lUngs are oaed to ■ecnre mobilisation and 
improvement of muscle power 

Equxpmeni re^Bired 

1 narrow belt and rope 

2 wide belt#, 3 doable ropea 

1 aelf-adjosting strap and rope 

Meihoda oj suspension — (i) The patient hes on hia side with 
the injured jomt uppermost The narrow belt supports the 
thigh the foot is supported bv the self adjusting strap Both 
ropes ate attached to a book on an overhead cross-bar so that 
the point of suspeusHra is over the sacro-lhao jomt The hmb 
is raised until it hes in the same plane as the joint Tho patient 
clasps the flexed knee of tho sound side to fix the pelna and is 
encouraged to relax the supported leg completely so that the 
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glingB take the fall freight of the limb The phjsiotherapiat 
can test the degree of relaxation by gently swinging the hmb 
It mQ3 require a whole treatment before fall relaxation Is 
BecorotL 

(u) The patient lies on his side Both thighs are supported 
by one wide belt and double rope both feet are supported 
together by a narrow belt and rope Both ropes are then fixed 
to a pomt above the saoro-iiiao joint on an orerhead cross bar 
so that the limb on the injured side is in the same plane as its 
joint The physiotherapist supports the sacro iliao joint with 
one hand and with the other gently swings the lower limbs 
backwards and forwards in a gradually increasing range of 
movement This should be followed by acUve swinging move- 
ments by the patient 

(ih) The patient remains in side lying and the knees are 
flexed The supports for the lower limbs and the point of 
fixation are the same as for Exercise (u) In addition a wide 
belt is placed under the pelvis and oonnooted by two doable 
ropes to hooks on the ode-bais of the overhead umt the ropes 
are adjusted so that the pelvis is raised about 2 inches from 
the plinth Tho phymothorspist places one hand on the dorsal 
region and tho other on tho back of the thighs and swings the 
legs forward until tho knoes touch tho chest The liands are 
then changed to the front of the knees and chest and the legs 
are swung backwards until full extension of the lumbar spine is 
obtained 

(iv) The patient lies on tbe book with the knoes and hips 
flexed to a right angle The supports for tho pelvis and lower 
limbs are the same os for Exorcise (hi) To accommodate the 
new storting position tho thigh belt is placed just below tho 
knees Tbe patient fixes tho thorax b} grasping the bars of the 
end unit and is instructed to swing both legs alternately from 
aide to side so that tho maximum movement takes place at tlm 
lumbar Bpmo (Fig 10) Assistance may If necessary bo given 
b^ tho phielotherapist 

Ao/e In tho treatment of scohosla and kv^pbosis by 
suspension the apparatus is adjusted so that tho bod^ 
weight nets os the corrective force of tho defonnitj This 
method of applying the corrootiv© stram has tho advantage 
that it can bo sustained for longer periods than anj other 
form of remedial exercises 
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(d) Scoliojts 

Tho aim of treatment « correction of tto primary 

the area of greater convoxitn- If a primary curve convex to 



ExncM hf riWo win* to riftit. 

the nght in the dorstvl region is taken as an eoiample suspension 
sljould be carried out as foUowe 
EqHipmcnt rtqutrtd 

Head piece 2 siogio ropes 

1 norrcm- belt 2 double rope* 

2 narrow belt* 2 tu^le ropes. 

1 wide belt 2 double rope* 

2 bo 10 gauge ten Ion springs 

2 bo 13 gauge tendon springs 

1 traall pillow 

Method of suspension — ^Tbe head piece is suspended in 
position the narrow belt attached to the two double ropes is 
arranged to support (ho dorsal region the wide licit attached 
to the double ropes and bo 10 gang© tension springs supports 
tbo pelvis Tlio two narrow belts connected to tiie singio ropes 
and bo 13 gauge tension springs are both hooked to tbo central 
point of (ho central cross bar These support tho legs one belt 
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IB placed above the knees and the other above the ankles The 
patient Lea on hiB right elde on the plinth and the head rests in 
the head piece The cheat is shghtly rotated to the left so that 
the preesnre from the dorsal belt is concentrated on the angle 
of the nba A small piUow placed under the area localises the 
point of correction The ropes are then adjusted nntfl the body 
IS raised approximately 2 ms from the plinth The dorsal belt 
la then raised further In an attempt to over-correct the con 
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vexity deformity finally the front rope is raised sufficiently 
to minimise the rotation deformity (Fig 20) The position 
should be maintained for 5 minutes at the first treatment and 
the time gradually increased The patient should also perforin 
aide flexions against the resutanc© of the springs whilst in the 
corrected position. 

(e) Kffphons 

Equipment required 

2 narrow belts and rope*. 

1 pillow 

Method of svspentton — ^The patient lies on the pUnth in the 
prone position vith his hands clasped under bin forehead the 
pillow being placed under the pelns and lower abdomen The 
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upper arau are supported Bv tbo belts the ropes of i^hich are 
suspended to the central point of the cross bar over the head 
Occftsionahy it raav also be necessary to support the chest 
The head Is now activelv supported bv the clasped hands 
The ropes are then raised lufaaeotlv to allow the &ont of the 
cliest to clear the plinth aiming at a correction of the defonnitv 
The position should bo maintained for 5 minutes at the first 
treatment and the time gradually increased. The following 
exercises are performed in the corrected position 

(1) Head raising with back arching 

(2) Double arm backward preasing 

(3) Locfllbed mobiluing eierciae* e g alternate side flexion 
the phyilotherapist should indicate the point of flexion by 
firm pre ss ure with the outspread thumb end index finger 

B Eheumatic Conditions 
(a) Is on-articular Ccw 

Lumbarfo — Suspension exercises mav be used with advan 
tnge m the later treatment of lumbago to mobilise the lumbar 
spine and obtain strong musenlar contractions 

Equtpmtnl required 

2 narrow bells and rope* 

2 wide belUi 3 double ropea. 

1 eelf-adjUffUng strap and rope 

J/<Morfs oj suipeniion — (i) The patient is suspended as for 
wicTo iliac strain Exeemse (ui) ipage 122) but with the knees 
extended The jiatlent gmhps the side of the plinth with the 
uppenufKt Imnd and the head rests on tho lower forearm This 
fixes the thorax The phrsiotherapist then places her thigh 
against tho lumbar region and both hands across the abdomen 
to kxalire the movement wbilo the patient swings both legs 
backwards and forwards in a widerang arc until the limit of 
flexion and extension is obtained 

(il) Tlio patient lies on his back with the knees extended 
Tlic kps and pclns arc raided until the\ are just clear of the 
phntli the fcupports being the Kiinc as for the previous exercise 
and tho thorax is fi^cd h\ gra pmg the end unit The pb%-slo- 
tlicmi)i,t places one hand on eitlicr side of the lumbar region to 
Ioeali«o the moicment and tho patient swings both le^ alter 
natcii from ride to side ® 
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(ill) The patient Ile« m the prone poeifcion The thorax is 
supported by a wide belt attached by two double ropea to hooks 
on the side bars of the overhead unit so that the effective point 
of suspension is over the lumbar region The ropes are then 
adjusted until the thorax is raised 4 Ins from the plmth The 
upper arms are supported by tiro narrow bolts ropes of 
which are suspended from the central point of the ov^ead 
croes bar The bead is supported on the clasped hands and 
the patient then swings the trank m an alternate side bending 

(b) Articular Casta 

(i) Spondylitis — ^In the treatment of spondylitis by bus 
pension methods the primary aim is to obtam relaxation 
this Is followed by on attempted oorrootion of the deformity 
by gentle mobilisation particularly of the costo vertebral joint 
and improvement of the mosolo tone It Is important that 
those aims should be explained to the patient before treatment 
Is started and hia active oo-operatlon gamed It is ea&atial 
that the patient should be warmly but lightly dad as relaxa 
tion makes a patient cold The body should be totally bus 
pendod but no attempt at correction of the deformity should 
be made 

Total body auspcnaion — 

Equipment required 

Head piece 2 stogie ropes 
4 narrow belts 4 stogie ropes 
2 self'Sdlasting strspe 2 stogie ropes. 

2 wide bdts 4 doable ropes 
4 No 10 gaoge short tension springs 
6 No 13 gauge short tension springs 
2 No 14 gauge short tension springs 

Ono narrow belt is used for each arra and thigh respectively 
the self adjusting stmpa support the feet The wide belts 
support the ohost and pelvis and the hood rests in the hood 
piece The No 13 gauge short tension spnogs are need with 
the head arm and leg supports the No 10 gauge with 
chest and pelvis supports and the No 14 gouge with the self 
adjusting foot straps 

Method of auapenaton — ’The bolts are placed in the require 
position on the plinth and the ropes and springs ore connocw 
to the overhead hooks The patient lies on the plinth with the 
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armsBUpmnted the belts and ropee are connected and the self 
adjusting foot straps are appbed. The body is then raised 
Buffidentlv to clear the plinth the ropes being adjusted in the 
foUoTong sequence Head anna chest pelna legs (Fig 16) 

If the patient has much pain or discomfort as a result of his 
disabihty the above process should be earned out m two parts 
During the first part the ropes are adjusted m the above 
sequence so that the body weight is still partlv supported by 
the plmth it is then possible to repeat the process and obtain 
tot^ suspension The patient should now be encouraged to 
relax completelv allowmg the supports to take the fall weight 
of the bodv He should also close his evte and breathe deeply 
and quietly with long expirations The physiotherapist can 
assist relaxation bv talbing quietly to the pabent whilst per 
forming rbvthmical atroklngB of the limbs 

The suspended position shoald be mamtained for half an 
hour morning and afternoon mcreasing rapidly to one and a 
half hours morning and afternoon. As soon as the patient has 
accustomed himself to the treatment an attempt should be 
made at correcting the deformity bv shghtlv raising the belt 
supporting the dorsal region EventuaHv the whole period of 
suspension should be spent m the corrected posibon 

The following active and resitted spring exercises thould be 
performed about half way through the period of suspension 
end agam at the end 

(i) Head eitentiDa, 

(li) Double ann extension with deep breathing 

(iii) Double leg abduction and adduction. 

(iv) Attempted back arching 

(u) Chwnie arihnlis — ^The use of suspension methods with 
springs are of great value m enabling patients suffering from 
chrome infective arthritis to regam the sense of movement 
which in many cases has become almost completelv lost 
Stiff jomts can be mobflised and weak muscles re-educated 
^thotrt undue fatigue Both tvpes of spring should be used 
iu the treatment of these cases 

To regain the sense of movement the patient should 
po^l® bo totallv suspended, using short tension springs as 
^ treatment of spondvbtis (page 126) In addi 
on, both wruts should be supported bv self adjusting straps 
with spnngB The patient should then be encouraged to move 
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both amifl or both logs in Bmail co-ordmatod movements The 
limbs with the greater range ehould be moved first followed 
by the others and finally all four together "When the patient 
heis gamod confidence and has seen that it is possible to perform 
movements ho may be sospended for increasingly long periods 
and left to cany out movements for himself This method has 
great psychological value as it gives the patient a realisation of 
possible mdependonco which no movement of a single limb is 
capable of doing and so spurs him on to further effort. The 
length of time that the patient can be suspended will depend 
upon the pain factor and the degree of disability AVhen In 
patient treatment is available and adequate rest is assured, 
one penod of the day may be given to suspension os described 
and a second penod devoted to mobilisation and re-eduoation 
with long spiral spnngs When an Outpatients department 
is being attended the possibility of over fatigne must be con 
stantly borne m mind and it may be wiser to give total sns 
pension on one day and mobilisation with the spiral spnngB at 
the next attendance "NMien the long spiral spnngs are incor 
porated for the mobilisation of ortbntio jomts full use is made 
of the oscillations which can be set up and maintained by the 
patient The techmqoe desenbed In the following examples can 
be apphed to tho treatment of single and multiple jomts 

MoOiltmiton of htp * — 

Apparatus required 

2 narrow belts and ropes 
2 spiral springs 

Method of snspenswn — The patient hes on his back one 
leg IS treated first A belt is wrapped round the foot and ankle 
to form a figure-of-eight and the other belt supports the thigh 
These are connected to thoir ropes and springs and attached to 
hooks so that they are suspended vertloally If the movements 
are very hmited the physiotherapist sets up small oedllations 
in tho springs by gentle intermittent pressure and relaxation 
on the thigh and lower leg and encourages the patient to take 
over tho movement He should then be instructed to time bb 
muscle contractions to correspond to the extension of the spring 
and to reDyi with tlie recoil When thb b attained an effort 
should bo made to increase tho range of movement (Fig 21) 
These oeciiJatory movements can then be utilised to obtain 
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abduction and adduction of the hip ^Vhen the other leg has 
been Bimllariv treated progrctsions can bo made by performing 
c<M)rdmated movements of both legs These can be foUowed 
bv tong both legs together by a double belt at the thigh and 
a single belt round the feet Stronger sprmgB are Inserted to 



Fio SI — MobdnftUon of tn wUinUo bip. InCTMCuig range of 
mcnenvDt obtalnod by vpnng oacUlattoru 

take the additional is eight Exercise (iv) for Smith Petersen 

Nailing (page 120) is also usefuL 
IfoWu-afjoii oj shoulders — 

■Ipparfl/ua required 

2 narrow belts and ropes 
2 Bptral springs 

Jf</Aod of suspension —The patient sits sidowava on tho 
plinth the elbows are flexed and both upper arms are sup- 
ported b\ tho belts uhleh arc connected to the ropes and springs 
and attached \ertlcaUj to the side bar of the overhead unit 
Oscillating movements arc bet op and maintained b\ the patient 
as previou'li desenbod Tills method can bo used oven when 
there IS \cn limited abduction and is especialU useful as a 
double sided movement Bnt unless special care is taken 
ej'peaalh hen (he degree of abduction ia small tlio slings ma\ 
'‘bp This trndenev to slip ma\ bo avoided either b> wnipping 
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the sling round the elbow in a figure of eight or by fi-ring ^nth 
a small pieoe of elastoplast 

C Nerve Conditiona 

(a) Flaccid Pardlysia 

The re-education of movement by the suspension method 
neceaaitates a precise technique so that the firrt sign of active 
movement can be recognised and assessed Considerable kHU a 
required m the fine gradmg of progressive eierase when 
voluntary movement has been eetablished 

The aims and method of treatment should be carefully 
explained to the patient 00 that he understands what is re- 
quired of him and his full co-operation sustained over the long 
penod which is necessary to obtain resnJts The followiiig 
example may be applied to the treatment of any paralysed 
muscle 

Trtaimeni of a paralysed deltoid — 

Apparaius required 

1 nantnr belt and rope 

Method of suspmsion — ^The patient should be on his back> 
The upper arm is supported the narrow belt which is placed 
just above the elbow joint and attached by its rope to a hook 
on on overhead cross bar so that the fixed point is vertically 
above the shoulder joint Tlie elbow is fleiod and the hand 
looaelv clasps the rope The rest of the body should be com 
pletely relaxed and the limb under treatment kept warm by 
means of a radiant-Iieat lamp The phyBlotheropist should then 
carry out the following testa to assess whether anv voluntary 
movement is present and if 00 its range and power 

To assess viovemenl — The patient remains relaxed wliilst 
the physiotherapist sets up a pendulnm swinging movement of 
the hmb which covers approximately half the normal aro of an 
mtact deltoid Rho then leaves the Hmb alone and the number 
of gradually diminishing arcs of movement before it comes to 
rest are ooimtei The same process is repeated but this time 
the patient assists the swing as mucli as possible but not 
exceeding the original arc of the swing An ineaeased number 
of swings before the limb comes to rest or a maintained swing 
will prove that volnntar^ movement Is present This is chocked 
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by Iiutructing tie patient to abduct the arm from 45° to 90° by 
a single smug The range of active movement is assessed 
by placing a board maited out as a measure under the arm 
and the patient swings as far as possible mto abductiom "When 
carrying out this test care should be taken that a fialse range 
is not given by the patient adducting the arm and thus obtam 
mg a correspondingly greater swing back* Imally the power 
of the muscle is asseased bv giving manual resistance to 
abduction The first two teats should bo charted and records 
kept at weekly intervala 

Tnaimait — ^If movement is absent or very feeble the 
poaibon of the hooka is altered so that it is ahghtlv behmd the 
shoolder joint and assistance is thus given to the attempted 
movement. When the patient is imabie to produce a voluntary 
contraction the physiothcmpist gentiv swings the arm into 
abduction from near the mid Ime whilst the patient concen 
Irate* on trying to assiat the movement Then the arm is 
returned to the starting position and the process is repeated- 
Repebtionofthis one w»\ movement wiD encourage correct 
innervation the rhy thm will a®iflt returning muscle power 
Punng the process the physiotherapist places her free hand 
lightly over the deltoid bo that the famteat muscle contracture 
can be detected When a contraction is felt for the first time 
DO immediate attempt is made to repeat the effort One© the 
impulse returns the patient should try to time the contraction 
*0 that it IS made just as the arm is swung upwards from 45° 
abduction. In this position the xausole is at ita strongest 
bverage Great care must bo taken that the muaole is not 
^ consequent weakening of the impulses and 
the danger of producing tnek movement* Kneading and fine 
vibratory movements are given between the ©xeroses to give 
rest and relaxation 

^rojrtMton is made by altexing the position of the hook 
*0 hat the pomt of fuspension is vertically over the shoulder 
fumf An effort should bo made to increase the range of move- 
and to arrest the movement at a word of command this 
eierase u particularlv difficult for a paralysed muscle 
? cannot do it at one© but only after a fraction of 

iia P^^nod A BhortoTung of this latent penod 

bo of progress The swlngmg movement mai 

*de purposeful m character by swinging the arm against 
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a tambonrme to make a beat This prevents the oierase from 
becoming an antomatao action of an aimless character Resist- 
ance IS given to these exercises by again altering the position of 
the hook so that it ia slightly in front of the shoulder joint 
Purther progresaionfl are made by introducing spring resistance 
and finally manual reaistanoe 

(b) Spasiic Paralysig 

In the treatment of spastio paralysiB the chief aims are to 
obtain relaxation and co-ordination of movement and marimpm 
strength m any muaclai that are liable to over-stretching by the 
oontraotion of their antagonists Relaxation is the primary 
objective and much time and care is necessary to produce the 
manmnm result Except m cases where one Umb only is 
involved, total suspension is usually found to be the most satis- 
factory method of suspension 

Equipment required 

As for total suspensaon (page 130) 

Method of suspension — ^The body is supported by total 
suspension with or without springs according to individual 
needs With these coses the limbs shcmld be suspended at their 
centre of gravity For the arms these points he just above the 
elbow (with the forearm supmated) for the legs at the upper 
margin of the knee The knees should be very slightly flexed 
and the feet supported Relaxation is then encouraged as 
previously described (page 127) and the process must be un 
burned These patients should if possible be treated ao that 
outside disturbances do not cause a sudden mcreas© of spasm 
For the exeroses which follow relaxation the hooks should be 
readjusted so that the points of suspension are over the jomts 
performing the movement 

Exercises — The patient is Instructed in double-sided co- 
ordinating exercises aiming at smooth rhythmical and large- 
range movements such os double leg abduction These can be 
assisted by the use of mumo or counting Movements of the 
upper or lower limb should be attempted first followed by 
movements of all four limbs 

Progressions are made by variations and complications such 
08 the simultaneous adduction of one arm or leg and abduction 
of the other or m suitable cases the legs and arms can wort 
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together or carry out different action* to command These 
eiemsc* aro preliminarv to Franhel s Exercise* as they are 
easier and less fatiguing for the patient to perform 

l\’hen ro-education of the extensor muscles la required a* 
m hemiplegia the one itua movement method should be 
adopted The patient endeavoura actively to extend the limb 
and allows it to be returned to the starting position by the 
swing back of the ropea 


R 



Chaptee 8 

IH COMPLIGATIOHS FOLLOWING TEAUMA 

The great majonty of the difflcnltiee and complications en 
conntered b> physiotherajusta are the resulfc of tajury Cases 
of excessive cedema associated with a quite ordinary sprain are 
common so also are cases of long persisting reddoal pain after 
some simple fraoture After operation on a cartiUge a number 
of patients exhibit loss of voluntary power m their quadriceps 
— a condition familiar to eveiy orthopaedic surgeon. 

The complications may be considered under the following 
heads 

1 (A) CEdema 

(B) Chronia thickening. 

2 Persistent poet-traumatlo palm 

3 (A) Mnscnlar iotublUoii. 

(B) Lax Jomts 

4 Delayed umon 

0 MycmtiB OBsldcanB 

0 Preasure palsies (crutch operotlon table and burjring) 


1 (A) CEDEHA 

Senous cedema, not uncommon in fractures may also 
occur in a nnmber of other conditions such as bums frostbite, 
immersion foot and sepsia. In the hands codema is a special 
danger and the importance of ita early and efBcfent treatment 
has been dealt with in Chapter 6 

It is now nmrcrsaJIy accepted that the sooner oadema Is 
actively treated the better the chance of complete recovery 
If there is delay fibrous tissue is rapidly formed with all its 
inherent tendency to organisation and contraction 

Trtalmeni of Post-imvTTiaixc CEdema 

Experience is pointing to three methods oa those chiefly 
of value in tho treatment of post-traumatio oedema These 
are (a) gravitv (b) cooling (c) maJdng use of electro-osmosis. 



IN COAIPLICATIO>.S FOLLOWING TEAUMA 13D 

(a) Oranltf — Tlio ^olu6 of graviU m conditions of wdoma 
Ims been known and made UMi of m mcdiono probabU from 
tirao immomonal Tho onl> diffcronco in modem pmctice is to 
mnko sure tliat the value of graviti is fuUy utilised bj adequate 
biispcnsion for continuous periods 

Pbvslcnl thorapj Ircatroents must as far as possible adapt 
tlicnisclves to this pnrao need of an cedomatous part 

(b) Coolinff —Recent work m Canada and the U S A lias 
shown thst ammals that have been subject to a standard sliock 
b^ bleeding slow a mortality percentage which vanes os follows 
uitli tho (omperature to which tho\ are exposed 

(i) o2 F 38 per cent 

(ii) 72 F 18 

(ui) F 45 

(ir) 05“ F 03 

Irom thc« figure* It will bo seen that 72 Fahrenheit in tern 
perato climate* Is probabU the best tompomtnro for parts 
uniler tlw handicap of bcrious injur\ Tiui temperature can 
usualls bo reached b\ tho u*o of a eimplo silent running 
cooling fen A pattern of a fon of tills description evolved os 
a result of direct uar oxpcnonco has been produced m tho 
HeclrthNIcdical Research lAbomtorj of tho RAF 

(c) hlfclro-ofinofis — ^Tlils effect can b© produced b\ tho use 
of a ilirect current of roro frequtnc\ or as it is usually known 
among plijhlotherapists stabUo anodal gaUanlsni Thoelectro- 
cwniotlo action takes place on fluid* that ore capable of con^ ing 
the current and tlm fluid of cedematous parts U partlcularh 
niv^tptihlc to llu* action Mr Barron utlh^ tills effect at tho 
hame tunc as praviti This current however can be emplo^trd 
In all conditions rihcro tlicro has been Uunphatic offurion into 
the tl sues uliicli It Is desired to reiluce There is never Dn> 
ilanprr or ndvcrhc efTccl with this current though in certain 
muyi It Ii liable to Ikj le*.s effcclUo than in others It is not 
nrre^Han to indudo tho actual Injured ]»art under tlm active 
clcctrodo and pad It is auflicicnl if this is plncc<l distall^ 
ulill mg the pcr%ltl\o pole and a uniall current not exceeding 
-to urn a Treatment should bo given for from 15to 20nunutcs 
^lma\ in acute ca*c* l»c repeated 2 to 3 times In tlwi 24 hours 

ncgatli i clcctnHlc enn lie placed on an\ otl>cr part of tho 
IkxK proWdcsI that the direction «f the tlou of current from 
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positive to negative and that of the lymphatio atreatn are the 
same 

1 (B) Ohronic Thickening 

Cbronlo thickening in tissues foUomng any of the above 
oonditiona means essentially that the early efforts to clear the 
tissues from their oedematoos condition have been anyiray 
In part unsucccaafuL Fibroblasts bave made their appearance 
and fibrous tissue is active with all its potential tendency 
towards adhesions and contractions 

TVeaimeni of Ghrontc Thtcl'mtnff 

Gravity cooling and direct current are no longer of value 
and the tlaaiiee now roqniro increased blood supply they also 
requrro movements of a type that prevents contractions hut 
does not imtate the tissuea to moke further fibrous tissue In 
these caaoe exposing the part directly to radlant-hoat or infra 
red 18 liable to cause oocelcrotlon of the procoas of contraction 
rather than amelioration os the tissues are put under the 
necessity of converting the ahorter infra rod ra>*s to the longer 
ones that arc their usual environment The interposition of 
lint or towelling tends to absorb tlie direct heot rays and con 
vert thorn so ^at the envelope of air under the Imt cames 
warmth to the Umb by conduction and convection Tissues 
with recently formed or forming fibrous tissue should there- 
fore never bo exposed to direct relation of this kind but only 
to the longer infra red rays by inserting towels or similar 
raatenal between the source and the injured part Tlie heat 
given off by parafHn wax is oesentlalJy of tbo long infra rod 
typo and it is probably this fact that makes the wax bath so 
valuable in this typo of case The technical details for the use 
of paraffin wax m Land injuries are given on page 169 

Aciivt Movements 

The rules for active movement (not stretching) of parts 
with poat-oxlomatons chronic thickening ore as follows 

(1) Free active movement* must be porfornied at frequent and 
regular interval* each day at leaat 5 minute* ol every 
hour 

(2) The movement* must Inolnde the full range of all the joinU 
distal and immediately proximal to the orea where the 
clcronie tliickening is aitoated. 
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(3) General esBTciBW ior tht> body must bo given, M tho nffocted 
part is cssentWlv a part of the u-hole 

(4) Morements b^ mwua of remedial ocenpotion should be intro- 
duced M soon as poeslbk m addition to the*© oxerdses to 
regam the functional uae of the part involved 

^tiryinp Sxnxisovlal Current 

The eniglng aintuwidal current hoa a field of some utility 
here The late Dr Comberbatch obtained impressive results 
especially in the then common thickened and stiff wnsts follow 
ing CoUct fracture by immermng the arm in an arm bath and 
adjusting both electrodes m the aame bath so that at the 
maximum of the surge the contracting muscle* put a pull on 
the fibrous tissue This tvp© of treatment requires careful 
introduction and grading and should be done daily over a 
long period It fell out of favour when the Bsbier technique 
wss introduced- lli* however bogmning to be used again by 
orthopedic surgeons and is well worthy of a trial m suitable 
cases In assodation with voluntary movement 

Summary 

To sum up The physical treatment for cedema and thicken 
ing u support so as to ensure adequate gravity drainage 
coohng to approximatelj 72® F utilisation of the direct 
current active movement and stretrhing of parts affected bi 
codema under the rules given above and aroidance at all 
stages of direct irradiahon by either radiant beat or mfru red 


2. FEBSLSTtiiJx POST TEAUMATIO PAIH 

There are two types of this condition that may be reoog 
nised one with what maybe called a rheumatic underlay with 
all tbo imphcstions of this condition such as toxins gout the 
menopause The other is meohamcal and divides itself into 
the purely mechamcal adhesions and neuromata 


Bheumstism and Feiiiftcnt Pain 

It IS the practitioner s duty to discover estimate and direct 
phvncal treatment towards anv underlying rheumatic condi 
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bon. Howeror ft cannot be repeated too often tfiet fafloro to 
obtain as completely sabsfaotory a reeult m orthop«dic* as 
the condibon should jueld la doe in a large number of cases 
not to an} lack of surgical sklil but to failure to take into 
account the eiiatence of some theumabo or other manifeetation. 

It IS Irogufintly most gratifying to find that by acbre 
treatment of an underlying or baao menopausal rheumatism, 
pam and residual limitabon of morement following an injury 
are rapidly resolved. 

All orthopfedio cases therefore where p r ogress is abnonn 
all} slow in yielding to treatment should he brought imder 
review 

It IB too much of a counsel of perfection to advocate a foil 
and careful overhaul of even patient even with a minor mjury 
But if not this then the nearest approach to jt should be made 
b} putting a full overhaul into action as soon as any pstioot 
shows a tendency to delay m recovery beyond a good average 
It IS therefore thephysiotheTapist e duty to be activeaudeariy 
in drawing the practitioners ottenbon to an} apparent delay 
in normal recovery 

Mechanical Oauscs of Post traumatic Pain 

The purely raechamcal causes of post-traumatio pam are 
the special care of the surgeon and are largely due to mal 
alignment as the result of the injury It is occaaionallv possible 
to minimise this type of pain bv strengthening other groups of 
muscles by the intenstre utilisalion of faradism and active 
exercises 

Adhesions 

In this category phymothorapy baa a valuable and active 
field The reduction or elimination of adhesioiif is achieved 
diflerently according to whether they ore present in tendons 
muscle* or joint* Adhesion* in tendons aro best treated bj 
chlorine ionisation carefully localised to the are* of the tendons 
followed bv or altcrnatod with, paraffin wax baths (page 100) 
Adhesion* in muscle* yield best to short-wave followed immedl 
atel} by acbve exercises In joint adheaionB intermittent 
passive congestion foDowed by vigorous active exorcise* and 
the jomt then put m a wax bandage for 22 to 24 hours according 
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to the typo whiuh still rUowb the patient to do Ixequont 
rohmtory moremcnt will be found to yield the bc«t reenlts 

tVhcn giving exercises for udheaionfl it must be remembered 
that joint mobility is useless unless it is governed by efficient 
muscular control without this there will be a recurring 
effusion and mstabOity of tho joint 

The rules for active movements and for stretching adhesions 
are as follows 

1 All passive stretching of the part by the phmotherapiat 
is contra indicated os it only loads to further adhesions 

2 Active movements should be carefully graded, througb 
static contractions to free active and resisted exercises 

3 Grading of the exercise applies to both the amount of 
muscle pouer expended on anv one exercise and the time 
allowed for the exercise sessiom This is espeoiallv important 
when giving resisted movements if contmued too long there 
will bo a reaction m the tissues and a decrease of movement 

4 Exercise* should be performed at regular and frequent 
iutcrvalfl throughout each day 

G General exercises should be given in addition to exercises 
for the local condition so that lb© patient s attention is not 
fixed contmuallr on the affected port These should be in the 
form of group activitv in compoUtion with other patients 

0 Remedial occupation should form part of the exerda© 
period of each day 

7 The number of degrees of movement gained should be 
accurately recorded at weekly intervals 


Rouromata 


Painful nmputatjon stumps are a soorco of great discomfort 
houovcr skilful tho surgical procedure roav have been There 
Is ho’RCvcr one electro medical treatment that is occasionally 
of great value somotlraes produnng most dromntlo rehef. 


Apparattis rtquitrd 

\ smim> d Inradio Simulation without n condenser m the 
pnman— a direct -cturent apparatus 

'S. 1 * from tho am 

conducting crUoVoW coatmg 

\ onitohto hamlk for holding the noodlf 
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A tinall chaniois-leatiier-corered eearching electrode, abont the 
sue of the head of a hat'pin 

Aeoeesones for an Indifferent electrode and for marking the wHn. 

Method . — The pamfhl area is damped with warm saUne a 
Bearching electrode attached to the laradlo apparatus is de- 
ployed over the surfac© at a cmrent strength just above the 
threshold of perception If a strictly localised area^ whether 
on the scar Imo or off it is found that produces discomfort 
akm to the type of pain the patient complains of this Is 
accurately marked on the akin surface the search is then 
contmued and all snob areas marked 

With suitable antisoptlo precautions and a small drop of 
mtifl-cuticular ansesthetio If deairech the steel needle attached 
fo the negative of the source of direct current is inserted and 
moved about at suitable depth until a point is found that pro- 
duces the pain or part of it firom whiob the patient suffers. 
Xhmng this search a current of i to 1 m a should be running 
On reaching a true pom producing spot the greatest care U 
taken not to move from it The current is then increased to 
3 m.a for 2 minutes and then reduced to zero and the needid 
withdrawn It is important to note that diffuse spots do not 
yield well to this treatment and that it is necessarj to treat 
all true spots before real rehef of pain is Beoured> 

Although this treatment la beyond the field of the physio- 
therapist she haa an important role to play as essistant 


3, (A.) tfUUOUULB UKHIBniOH 

Muscular inhibition following an operation is on interesting 
condition and the exact pathology of it is not yet known The 
best example is found ailor operation for removal of a cartilage 
of tho knee In an appredablo percentage of these oases the 
patient is completely unable to make oven the feeblest volunUrj 
contraction of the quadriceps extensor This condition may 
persist so long that when voluntary control of muscular con 
traction returns the knee joint is abnormallv stiff and limited 
m movement. In consequence disability time is greath pro 
longed 

A number of technique® have been tried the majority 
proving of httle value A combination of short-wave and sus 
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penrion therapy u however of defiuito valoo m accelerating 
recoTory and preventing knoo etiffneea in the abacnco of ■volim 
tary control 

ApTMixitua rtquxrtd 

Short iravo with pada 
A suapeoaion frame 

IfetJwd — Shnrtnv;:«.vti t\ierap> eKoold bo inatitutod from the 
daj the absence of Tolnntary controi over the quadneeps 
extensor is first observed- One pad is placed over the louver 
six dorsal vertebrae and the other over the dressingB and 
bandages on the knee (Ao/« If raetal bos been inserted 
dnnng the operation either as mro or sntnres the thigh pad is 
placed on the anterior aspect of the knee just above the opera 
tion site I The carrent should bo continued until a sensation of 
rrarmth la felt at flrat half may and later right up the thigh 
It ahould bo given dafly until voluntary control has returned 
vrben the methods given for Ux joints should be utibBod- The 
methods to be employed mhen mdng the suspension therapy 
apparatus are given in Chapter 7 (pege 116 and Ilg 16) 
The great value of the suspendon therapy apparatus m this 
condition is that the spring is a potent merthod of suggesting 
to the patient movement of the affected musde group 


3 (B) Lax Joints 


Lack of tone following injury or debilitj can bo materially 
assisted toward complete recoverv by the addition of eloctriced 
treatments to the roatme voluntary exercises carried out 
frequently and regularlv by the patient 

AppaTxitu4 required 

A combined trestmeut table mth both surging Binasoidfll and 
surghig isradism available 

A llortou Smart or Smart Bmtow- Coil 

Spedallj out elortrodM for th« Joint to bo treated and the mmal 
accfasoriw 


MeAod—A tonoloM knoo foUoirfng a slipped cartflaire 
which has recoveired from tho immediate mjniy hut feels 
weak may be taken as an example 

(e) An electrode ahont 9 ins long kidney-shaped and 
cov^ -mth 2 thicknesseo only of Imt winch been 
eoated m vtrm saline, is bandaged on just below the patella 
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with the horns of the kidney pointing upwards. Another 
electrode about 15 to 18 ms long and 3 ins broad also corered 
with 2 thicknesBCs of hnt and soaked in saline is applied 
round the junction of the upper and middle third of the thigh 
and bandaged firmly mto position^ and the free ends of the 
flex from these two electrodea are connected to a source of 
surging-sinusoidal current 

At the imtial treatment the strength of current with the 
patient half lying and the knee slightly flexed over a pillow 
should be suffiaent to produce vudble contraction of all the 
thigh muscles without any sensation of cramp or lifting the 
foot off the couch 

Treatment by this technique once or even twice dafly 
for a week to a fortnight according to the degree of laxity 
win produce improved tone m all the muscles passmg over the 
knee joint At the end of this time it may be necessary to give 
mdividual stimulation to the muscles and for this the techmque 
recommended by Sir Morton Smart is the best 

(b) Morion Smart itcKmqut — ^This techmque is a highly 
developed^ specialised electrical re-education or rehabilitatioD 
of mnscles by carefully graded multiple stimuli of their motor 
points using a form of faradic current that has been developed 
to smooth out exces s ive voltage peaks. As applied by operators 
speaaDy tramed in this techmque the treatment yields remark 
ably good results in cases of weak and painful muscles 

Commeniary 

This treatment is of particular value in recurrent disloca 
tions of the smaller joints which are not of too old s t an d i n g 

A guide to the probable success of this treatment is greater 
comfort for longer pcnods after each session until the increased 
one lasts the whole interval between treatments If there is 
mcreased discomfort even after the first session the treatment 
must not be repeated without further medical advice 


4 PIILAT13? UHTOK 

In delayed union or non omon of bones foDowing a fracture 
it is obvious that electrical treatment cannot help if the cause 
is closed sepsis or the interposition of musdes or other structures 
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between the broten ends H howerer the bonee are re reaeon 
able appoBitjon and adequately inimobibsed and if the processes 
of repair are merely slngguh then eleotnoal currents can help 

and then use should be controlled at regular intervals by X rays 

Apparatii$ rtqutrtd 

(a) A ootnbined table providing both direct current and aniging 
sinasoIdflL 

(b) A portable uHia- violet bgbt Utnp a mmirEA\ erytiiataa 

doee time of not leas than 2 minnte* at 26 ins. 


Mdhoda — (a) The negative effects of the dircot current are 
required with as etroug a onrrent as the condition of the s ki n 
■ffiD aflow This in effect is a form of counter irritation In 
addition to this counter Imtation the negative pole \a feeding 
m directly to the site of the mjnry negative electrons m the 
greatest concentratiou the conditions 'will permit 

Taking as an example a case of delayed umon m the middle 
shaft of the femur the whole thigh is encircled by a large pad 
of at least 12 thickneaeca of lint -with the electrode nmning 
its whole length and attached to the negative tenninal The 
positive pad 9 ms square Is placed on the middle of the back- 
With an area of entry of this sire it should bo possible to give 
an average patient 20 to 25 m a for \6 to 20 mmulcs If after 
this application the skin is carefully swabbed with surgical 
spirit and powdered it should be possible to repeat this treat- 
ment on alternate da^'S for nt least iv fortnight i e 6 to 8 


treatments m alL If the orthoptedic sphnting U such that this 
^ ide area of entrj is not poasible the widest window per 
mfttcfd by the surgeon Is the next best and failing this the 
negative olcctrodo may be placed distally to the plaster Be 
hance is then placed on the transportation of tho negative 
clf^rona to tho site of injury This is not without some value 
but i^ dennltoly not as efficient as where the area of delaved 
union w accwoblo Tho eleotneal methods that should bo 
cmploivd when delajvd union and open wound co-exist must 
bo pnmanly directed to asafatmg m the cUmination of sepsis 
and scouring a sound skm covering 

, KKm B. thh local trcofment i, 

B nrtrf bri^U nret-dcgreoco-thomu dcaes of ultm violet baht 
Kbould Iw given to tho wholo of the Bffcctcd limb for this Tm 

iri'l" u '"""j ■>"<! «bo activato, the choleetcrol 

in the rklti nnd turns it into ^^tnInl^ D 
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(c) SuTfftng sinusoidal — ^Aftor the direot ourrent haa been 
used for a fortnight eurging amuBoidal should be applied to 
tbo whole area the wider the aroa of entry the better Tho 
strength of this should bo Just sufficient to bring tho musolee 
into tone at the nionmum of each surge and not to cause them 
to make strong contractions Rolaxation should bo complete 
between each surge In this way there will be no risk of dis- 
turbmg immobilisation and there will be the certainty of 
improving tho blood supply at tho alto of the delayed union 

Commenlary 

Suooees by this procedure depends as already said on 
reasonable apposition absence of active sepsis and, above all 
reasonably good condition of the mdindoal with of course 
appropriate surgical procodoro Under thoso conditions firm 
union is accelerated In a high proportion of cases and the 
technique can bo a real help to tho surgeon There are no 
dangers associated with It other than of skm irritation and 
intolerance from the fairly high conoentrstion of ourrent but 
careful techmque should avoid these 

6 KTosmE ossmoaKs 

Tho affected area will bo under treatment by prolonged 
immobilisation An improved blood supply helps recovery 
This can be soenrod by an inducto-thermy coil wound round 
and over the part (even if this is encased in plaster of Paris) 

Apparatus required 

(*) Inducto-thenny apparatus or short-wave with corrospoodlng 
felts towel or quilting 

(h) Paraffin wax with bandage and usual aocoaeories. 

Methods ^-(a) In the casoof an olbowimmobilised in plaster 

tho quilt IS wound round the cast with the coil outside tho quilt 
Tbo current should bo applied every day for 10 minutes onl^ 
The heat generated by this apparatus acts on the w’hole depth 
of tho encased limb more rapidly As tho plaster modifies tho 
normal heat loasea it lasts longer than when tho port is un 
covered as in tho usual tochmquo Tho appoaranco of any 
discomfort m tho field of treatment should always be reported 
with this 08 with any other diathermy treatment 
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(b) Paraffin wax — FatafEn arai may be employed -with 
condderable benefit wben the eoigeon baa decided that the 
affected ]omt may begm to be removed from its fixation (see 
page 172) 

Commentary 

PasBire forced movements have often been employed m the 
past and here definitelv contributed to bnng about opposition 
to physical measures in orthopiedio injuries It is obvious 
that strennous massage and paarive stretching of a joint rnth 
an essentially inflammatory condibon such as myositis mil 
tend to make the condition worse and lavonr ossification 


6. PALSTE3 

In crufcA poUy the first care is, of conrse to remove any 
prmure bv changing the type of crutch to an elbow crutdi 
or some similar mo^cation then before returning to the 
n« of the crutch ou recoverj its aiie pad and inetb<^ of use 
should all be carefully supernsed 

In operation-^ahJe palsy the common error made here u 
failure to Introduce phj'sical treatment snfficientlv early and 
fallote to order the correct type of physical treatment for the 
condiliOD 

Slectnml MeiAods 

The electrical method of genuine value m crutch palsy is 
the immediate use of the anodal galvanic current in the axilla 
the negative being placed on the opposite arm or on one of the 
hgs The axilla should bo well packed with cotton wool wrung 
out in normal snUne and a current of 2 to 3 mm for 1 1 minutes 
This should be given dnil\ for not more than 3 days A 
change should then be mode to long ware diathermy or short 
^vo If long Wave diathermy is used a rolled electrode covered 
inth 2 thickness of lint is fitted into the aulla the other 
aJ^nxlc should be kidne> 'Shaped and placed on the top of 
he shoulder If short novo is used the technique as for a boil 
armpit uith a glass electrode should be used These 
^l^rical methods are of course given in conjunction with the 
^^-^acation of voluntary movement The practitioner wilJ 
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field should pass throxigh the brain- Details of a technique 
suitable for this condition are given belcnr os for antntis 
The succeeaful resulta of this treatment depend of courae 
upon the actual conditions existing in the ear and whether 
there is any previous infection or not but it is a condition that 
repays early treatment The results arc also improved if the 
treatment is given at the bedside and the patient does not have 
to be taken to a special department for it 

The percentage of complete success with this technique is 
not high but it shortens the period of total disabihty and makes 
the patient more comfortable 

H Antritis and Sinusitis 

Short leave is the treatment of choice for these conditions 
provided there is drainage Pads are definitely better than 
metal discs in glass or ebomte contameiB for with the latter 
there is always the habflity that some areas wilJ be overheated 
or inadequately heated- The teohniqne given below yields on 
the whole better and more consistent results than the utihsa 
tion of discs 

Apparatus required 

Short-wave apparatus, 1 small and 1 large pad 2 spacing felts, 
face towel aondl^ or elastic bandage 

Method — (tt) The patient lies on bis side with the affected 
antrum uppermost The towel is placed over the face then 
two felts and then the small short-wave pod with its centre 
over the affected antrum end sooured either with a light sendbeg 
or a suitable elastic bandage The large pad is put on the coudi 
alongside the patient either oppoeito his Jnmbar region or even 
farther down the couch This ensures adequate concentration 
at the small pod with rapid dispersnl of the field without riak 
of harm to the base of the brain or ear 

Treatments are given daily They should always begin with 
a short treatment of 0 to 8 minutes and then progress slow^ 
from thin towards 1C to 20 minutes If both antra are affected 
or all the smuses the patient turns over and the other aide is 
similarly treated 

(b) Infra red —Infra red in the absence of short wa^ 
diathermj has been used with benefit espedallv in chro c 
infected antra which have good drainage Hero too sma 
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doses are desirable and ahoold always be given through a ain^o 
thickness ot Unt or a face towel and never directh on to the 
face 

Commeniary 

Iiifected antra and airmaes are among the condition* most 
amenable to abort wave treatment bnt as mentioned above 
dmnage mnat be adequate There most of conrse be no 
question of mahgnant disease In the antral region. 

ni Blephjintu ConJuuctivjti* and Corneal Ulcers 
In these conditions physical treatment should always begin 
with the direct cutrent This 1* of ^tune clinical valne pn> 
Tided that the underiMng condition of the patient is amenable 
to the treatment and not dne to a venereal infection 

•IpparotKa required 

A a j uj ce of direct current This sboaJd preferablf be derived 
from a batterj or accumulator with a mniianimeter scale is 

sufficiently wide to enable accurate reading to be made between 
1 to 5 nua Cotton w-oob oolkwol argentuza and 1 flex witbont an 
electrode are reqtnred, fcn addition to the oraal acce»*one» 

ileihods — The patient bes on the back, and undiluted col 
losal argentum Is IrtsttUed into the conjunctival aac A pointed 
vntk of cotton wnol also soaked in the coUosol argentum is 
inserted into the inner cantbus of each eye so that they can 
act as a continuous wick, or feed supply to the conjunctival sao 
throughout treatmeut 

Flat pledgets of cotton wool soaked m a I ra 4 solution of 
coQosol argentum ore then carefully placed over the whole of 
each eyeball with the lids shut A larger pad of cotton wool 
soaked in tap-wnter is placed over the bridge of the nose so 
that each end makes contact with the pledgets on the eveballa 
A piece of fiev, with 2 or 3 uw bared, is now wrapped in another 
piece of cotton wool and carefully inserted in the outer laver 
of the pad (Fig 22) the whole being held m position by a 
rubber bandage tucked under the pillow The other end of the 
flex IS now connected to the posiUve terminal of the direct 
coiTcut apparatus The negative tennmal is connected to a 
pad applied round the leg te as far away as possible from the 

soutceofentn ThecurTentaosageshoiOdnotcxceedStoamji 
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for 12 to 16 minutee This treatment sbonld be given daily up 
to a maitmum of 14 days 

Short wave . — This ourrent sliould be given with the tech 
njquo descnbod for antntis (page 148) and ehonld be given 
daily until the condition has cleared up 

Ccmtmentai^; 

Where short ^•ave is available for these oonditioDB the length 
of tune of treatment by the direct current may in suitable 




Fxo 22. — StjL^ «niploj«d wbeo uain^ pmHiaUjr fyr u u> 

•lectrode. 1 

( ) ThUoop ij ii t iii Um KtpqwJtw tp x^ iT ta t "tOp** 

«tip« tfa« Sn freerw vW nn am nariUrXrlbcUatf Um nimu to Um 
C*d ( } r«d tMo vlLkli otx H laMrtaJ 

cases be materially reduced A change-over to short wave 
may be made m S or 4 days when the response to the direct 
current has been particularly favourable 


IV Boils and Carbuncles 

Short wave diathermy dad* one of its moet useful apphea 
tions in the treatment of these conditions IVhen short ware 
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thcrapj Ib tued in Hjb pre-pnroleat Btage the inteohon can often 
be aborted withont pus formation. When however the 
tissues have begun to break down the treatment accelerates 
the process by which the bod or carbuncle comes to a head and 
discharges effiictivelj 

Apparalui rtqutred 

Short-TOV^ diatbenny 1 gla« di*o elootrode and 1 large 
jwd If the glass diw electrode is not aroilable 1 small pad and 
1 large one Cotton wool and appropmte felts, 

Methods —(a) 'When using tbo glass disc elootrode in abort 
wave dlatltcrmi it is essential to have the patient in a stable 
position and unable to more towards or awa_j from the elec 
trodo hor example a carbuncle forming on the back of the 
neck can be treated eatisEoctonli by the patient sitting on a 
chair the roverae way and resting his forehead on a pillow 
placed on the choir back The glass electrode can then be 
brought up to the back of the neck and focused at any required 
distance from the carbuncle with the cortaintj that the treat- 
ment can bo carried out without alteration of the gap 

A largo pad olectrodo is placed on a small table close to the 
middle of the patient s back. In this way the field passe* from 
the glass cleetrodo at the neck down the back to reach the pad 
electrode lying on the table This tochmqne ensures suffleient 
concentration ot the site of the carbuncle or bod and satiafaotorj 
divergence of the field rreetment should bo repeated dailj 
storting with a rainimura dose of 10 minutes and increasing to 
a maximum dose of 20 minutes After treatment sar^cal 
spint and a drj dressing should bo applied to the aroo not 
trtl fotncnialtons Treatment should bo continued until cither 
the carbuncle or boil has aborted or until where there has been 
B duvlmrpi of pm bright blood tpecka maLo thoir nppearajico 
If pods ore uvd o nng of oovoral tWckucasca of gnmgco 
tlBiuo H tbo bcdt device for ecpnmting the pad from the boll or 
rarbundo and tbo toebniquo 1, then as effectivo as that mven 
In the pin*..! electrode 


(b) in/ro rrd — Infra red radiation con bo utllircd when 
rbort n arc 11 not a\ nllnblo Tlifa la beat gi\ cn bj direct irmdla 
tion for to to 15 minutes twice a day Dn dreaainpi nnd 
kwrpicat aplnl abould lie used between tiealmenta ratlier than 
fomentations 

|e) VllranottI bjK -Ultra violet light part.eularij if a 
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Kroraayer lamp is available can be used with benefit The 
inflamed area roimd the bod or carbuncle appears to tolerate a 
much larger dose of ultra violet light than the normal wnn 
For these rays to be effcctavo it is essential to give 3 or 4 
tunes the minimal erythema doee K the extent of dischaige 
permits it the area should then be covered until the next treat- 
ment with elastoplast or bv some other material such as tuDe 
gras for excluding the air 

Commenianj 

Ph\’Bical treatment is most successful m early cases less 
successful when the institution of treatment has been delayed 
or in the presence of mtercurrent disease such as diabetes. 

The only dangers or contra mdlcations are those that apply 
m general to the use of short-wave diathermy and the other 
methods described there are no special dangers or contra 
mdications that apply to boils or carbuncks in pajlicuiar 

V Chilblains and Eaynaud % Disease 

For these conditions the current of choice is the direct 
current Approximately one third of the cases treated will 
denve permanent benefit one-third temporary benefit and 
one-third will be entirely unresponsiTe to an^ electneal method 

Appara/tfs retired 

Any soarco of direct current a 20 per cent (stock) •dutJoo of 
sodiom salicylate weak tincture of iodi^ 1 Schnee arm bath and 
naoal acoessones 

Methods — In the caso say of chfiblains of two feet the 
first apphcation ia made b> painting one foot with the tincture 
of iodine (which is allowed to dry completely) then placing over 
this 10 thicknesses of Imt soaked in 20 per cent sodium tab 
cvlate the other foot being covered to the malleoh m the Schnee 
bath The foot with the lodme and sodium sahcvlate ia attaclied 
bv a suitable electrode to the negative terminal of the source 
of current and the bath to the positive 6 to 10 m<a are 
given for 20 minutes and at the next attendance tlie treatment 
IS repeated bnt on this occasion the foot that had the iodine 
and sodium sahcvlate la now the one to bo immersed in the bath 
A minimum of 2 treatments a week shoald be given for at least 
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4 weeks Any one conrse should not exceed 12 treatments and 
1 per week should be sufficient towards the end of the couree 

SuT^\ng 9 xnuso\dal —Surging sinusoidal current should be 
eraploved if the above techmque does not give genuine signs of 
progressive improvement after 4 treatments This should not 
be given bv pads but by plaang the affected extrenuties m 
Schnee baths eveu if all four extremities are affected bv this 
condibon A long slow strong surge is better than a short 
rapid one and treatment shonld be given 3 times a week for 
20 to 25 mmutes 

iSiort irare or lovg tract diathermy or xndudo-ihermy — 
This is alwavs worth trvmg m cases of chrome recurrent 
chilblaiiis or Ravnauds Disease when these are resistant to 
either of the two methods mentioned above In the csise of 
long wave diathermv if it is the hands that are affected the 
best technique is to bandage the hands on to two standard 
handles and applv the current from arm to arm for 20 to 25 
minutes avoiding aching at the wnst but ensuring that the 
current has become perceptible to the patient at least as far 
as the elbow In the cose of the feet electrodes of the aae of 
the sole of the foot covered with 2 thicknesses of Imt soaked 
in bnne firmly bandaged on and with a pillow betwwn the 
legs to prevent their touching during treatment should be 
emploj-ed 

Indnctchihamy or short trace — If the inducto-thermv coil is 
available the best techmque is from hand to hand or m the 
case of feet from foot to foot bv placing the two hands or two 
feet alongside one another on the top of the coil with smtable 
spacing felt or with the palms of the hands facing each other 
with a spacing piece of felt between them both hands are now 
wrapped m a thick drv towel, and the coil put round the hands 
over the towel 

the cMe of ehort ware place one hand or one foot on 
each pod a 1th appropriate epacing piece* nntn the whole of 
the affected limb u adequately warm Thu treatment ehonld 
be gr^ not len than twice a week and preferablr 3 tunes 
a week, for a minimum of 6 treatments 


Commentary 

aro'th^t‘'lr“' ""'i™ '■"f oftheaboremethods 
arc that the general condrUon of the patient ehonld have been 



154 TECHNIQUES IN PHYSIOTHERAPY 

conaidCTed and approjmate action mstltated before any eJectn- 
cal treatment la given as if currents onlv are relied upon to 
produce a cure there will be a large number of disapporntmeuti, 

VL Epldcnnopbytosii (Athlcta'a Foot) 

This infection* de^te the most stringent hjpenic control* 
IS particularly common among troops who occupy the same 
barracks for any length of time It manifests itaelf in two types 
the mter-digital and the ungual The mter-digital Is more 
amenable to treatment than the ungual As the mould resptm 
Bible for the condition tends to penetrate and get into levels 
below the surface rt is difficult to eradicate and it is for this 
reason that dermatologists use lotions which remote the surface 
epithelium before starting on radical fungiades All patbo- 
gerac fungi are peculiarly susceptible to copper or lodme even 
m great dilutions and to a certain extent the same appEc* 
the zme and aalioyiate lona. 

As ionisation can be made to cany theee ions forward into 
the deeper tissues it is the current of choice for this condition, 
in addition to the usual local apphcations provided these are 
not too desquamatory Neither should ionisation b© used 
when the carbohe and camphor technique has been employed 
Zinc can also be need with oonaiderable benefit- 

After a considerable amount of investigatioD the technique 
below has been found the most suitable 

AppartUus rrqutred 

Anv source of direct cormit 20 per cent stock soltrtjoo cd 
sodium ssLcvUte 10 per cent stoti solution of copper sulphate 
2 Schnee aim baths and usual acce s s oj l ea. 

(^o<e It IS better to use arm baths than the usual foot 
bathB for with these it is possiblo to watch the treatment readily 
and see that the solution Just coreis the toes and no more.) 

Mtihod — (a) One arm bath is filled with a warm I per cent 
solution of copper sulphate the other bath with a warm 
i per cent solution of sodhun salicylate both to a depth of 
1 m ( \ o<4» J per cent solutions contain manv times more 
ions than t^n be transferred from these solutions to the patient 
with the time and current reoommendeH They are given as a 
practical working basis ) 

An appropnate electrode hanging over the end of each 



SPECIALISED IIETHODS IN PRYSIOTBEBAPY 165 

hath and dipping into the aolntion i* non- adjusted at the end 
nenrort the toes The elootrodo in the copper bath is connected 
to the postire terminal and that in the other to the negative 
terminal 10 mA for IS minntoa ahonld be given if possible 
allowance bcin^^ made for sensibvo pstientB 

If at the strrface of the eolation the akin tends to be excess 
irel) aware of the current It is advisable to vaseline a circle 
round the foot an inch broad at the water level* On restarting 
the current 6 m a for 20 to 25 minatea may be used instead of 
the bigger dosage 

After the treatment is completed the foot should be 
thoronghlj dried and the patient Instructed to wipe the toes 
and between the toes everj night with methylated or surgical 
Bpmt 

This treatment is repeated on alternate days for a miiumuni 
of 12 treatments however well the condition appears to have 
responded After overv 3 treatments f o 1 week the foot that 
has received the copper ions now receives the salio>lote ions 
and nco versa 

(b) UJlra noiei light — Ultra violet light hinders the growth 
of the fongi associate mth epidermophytosis It is thejofore 
In the more resistont typo 1 e the ungual tj’pe It is 
boat given by means of the Kromaver lamp If for iturtanco a 
single too nail is infected the nail should be well filed then 
pointed with 2 per cent silver mtmto As soon as this la dry an 
applicator the sue of the nail w apphed until tho area is negroid 
in colour Largo doses may safely bo given with this technique 
It was desenbod bj Professor Huldshinak} and is Jaiown as 
tlw Kromaver Holdshinsky technique 

^onmtntarg 

As the fungufl growa in tho thickness of tho nails and 
>unw^ into tho skin nail surfaces should bo filed before 
'^I'at on to permit ontr\ of tho cniront to these areas of high 
i^tanre Similarly all dead skin between tho toes should bo 
f^oved before starting treatmont 

frin trcalment of socks shoes and other mntonal 

^ riJinfcctjon can occur is ciscatl^l 
to standing ungual infection it is necosary 

t with variations In tochnlquo for a long time 
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■\TX Glands and B nrsltl s 

The Trater-KW)led mercury vapour arc is of great clmical 
value m the treatment of chronic ademha and burotis 

The crater-cooled mercurj vapour arc apparatus is knomi 
as the Kromaver This apparatus ongmally devised by 
Kromaver for tlie treatment of lupus eras found to hare artain 
very defimte advantages over the onginal Imsen B|^ratuf 
It could for instance be ntilised for tieatmg lupus m places 
macccssiblo to the Finsen appheators, such as intra nasal, 
palatal or simila r sites in mucous membranes Some veais ago 
it eras also observed that if appbeations crere made inth lha 
apiiaratus to the common chronic glands in children, combining 
this with general ultra violet light the clmical results were 
comnderahlv iroprovetL Further investigation of the possible 
field of utility of this apparatus made it clear that it bad a 
valuable effect on the majority of chromo glandular cnlargc- 
menta even when these were clearly not tuberculous It 
appeared to hare almost a spccifio effect on enlarged bora*. 
The question naturallj arose How could an ultra violet ray 
which had httle penetration have effects on patients which 
could not be secured bv ordinary ultra nolet light 1 The 
phvBical differences between treatment by the mercurv arc 
operatmg in air and one operating through water are as foDcma 

Firsth the water-cooling device enable* the source of the 
ultra violet hgbt to bo brought into close and intimate relation 
with localised areas Secondly the abfljty to use presvuie as is 
done in the Fmsen treatment mahes the part to bo treated 
relativelv i^hiemic and thereby allows greater penetration of 
rars which would otherwiae be absorbed by the capillarv blood 

carpet Third]> arculating water filters off the majonty of all 

the short and long inJxa red ravs but is itself transparent to a 
narrow band of infr a red ravs at about 7 000 to 0 000 AngstrOm 
units 

Is It this factor that is of importance or a combioat’O® 
of afl three factors — or is ft some as vet unknown physiological 
action that takes place when treatment is given that has been 
built up on successful climcaj expenenco 1 answer to these 
questions IB preatlv to be desired but it is not necessarr to await 
it to define the scope and value of this method. 

W hen glandular enlargement is associated with rhenmatisoi 



SFECIALISKD JIETHODS PHYSIOXHERAPi 167 

tho Kromn\-er lamp gives result# which cnnnot bo secured by 
any other method Tho particular h-pes of rheumatic affection 
that are benefited are those with some defimte evidence of a 
clironic infection of the Ivmphatic 83 *sfem as shown bv enlarged 
and tender glands Whom these glands on pressure also produce 
radiating pain tho outlook for a good response is considerably 
cnlianccd For inalanc© & chrome brachial neoralguv vrith 
enlarged and tender neck glands which on pressure radiate 
discomfort over the shoulder or arm is almost certam to benefit 
from Kromaicr applications 
ApparatM rcqvirtd 

\ Kfoma>cr apparatus Mth appUcatore of sufficient length and 
section k> that wlien in use pressure on neck glands, ihao, 
popliteal and other glarids can bo secured Also appUcatom to 
reach tonsil \ quartz ftiter that «n bo fitted behind the appli 
cators and that will corer the whole face of the apparatus. 


jJfc/Aoda— -A patient with lender enlarged pain radiating 
nock glands ma\ be taken as an example The Kjomaver 
having been nin up until it ufulK 

operatiro is fitted ^th an apphcatlon y-" ^ 

about 3 ins long b\ J In diameter / 

HDD IB used nith the old / 

l\*pe of mcrcun arc it is csrential to / . \ 

SCO that tho applicator is accurately 1 '( 

located opposite tho surface of tho 

negative side of the arc ) One of tho yi •* 

tender lai^ glands Is then located J' '•! J 

nml for an a\crago t\Tio of patient /•''"X** * 

an imllftl application of lO seconds « \ \ / 

made with firm pressure even jf the M \ II 

pland is tcmlcr Si:y such applications ' 

are mode on each side (Fig 23 ) * — Sii« for «ppbc* 

Tn«tmrnt is r^p^ted not moro than 

tnico and not Ic^s than onco weekly 

Tlia imticnl, sliould In. »nnic<l of tlw nng lilc cnnlicnm orra. 
oilli kUlwsiuoil liroinunR that ss.ll appmr If thes ore tar 
tiroUr aWot soch maAmg, on tlieir akin then tl.c blue fiber 
-Ih.uM be interposed Bat tin, mliicti the erfoetivenes, of tbo 
irra mrnt to at lead half „nd allonanco ahould tbomforo 


IVoyre-s in lenfrth ami nnmiter of 


applications is rnadc 
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according to the clmioal reeponse Clmioal improvement Is 
often Blow but when once fftartod is steady 

This individual treatment of glands Is also of value for the 
treatment of large popliteal glands a common occurrence m 
some forms of rheumatic knee affections also in other glands 
such as iliao or even mesenteric 

In treatment of bursal conditions a different technique is 
employed Here the bare face of the apparatus without any 
applicator la apphed with strong pressure to the affected area 
commonly the deltoid The duration of each appheatiem is 
at least equal to 3 times an erythema dose and may be os 
much aa 0 times The area so treated should then immediately 
be covered with 2 tlucknessee of elastoplast (provided that 
the patient is not sensitive to it) The elastoplast should be 
left on for at least a week preferably a fortnlglit when the 
treatment can be repeated This treotmont for oases of sub- 
deltoid bursitis has a high degree of success even m cases whore 
some radiological changes can be scsen in the bursa 

In skin-sensitive cases and when pigmentation is to be 
avoided the blue filter must be used with correspondingly 
reduced doses to those suggested The results however are 
never so good 

Jniensxtt. Kroma\/er \rradtaiton followed by the application 
of elastoplast is sometimes of great use in clearing up the 
residual stiffness of aji otherwise recovering arthntis 

Qentral carbon arc or mercury vapour lamp — In all ohronio 
gland cases clinical results are enhanced by regular long 
slowly built-up applications with definite tanning of the bodv 
over wide areas As each patient reacts differently to ultra 
violet light mdividool treatment is essential Group irradla 
tJon IS not suitable for the treatment of chrome inflammation 
of the glands Patients with ohromo glandular infections ore 
susceptible to cold and for this reason when the morenry 
^apou^ lamp has to bo used instead of the general carbon arc, 
some form of radiant or infra red lieat should bo used nt the 
same time 

Commentary 

It should bo romembored that ultra violet hght mnornted 
by merour\ vapour lamps has a wave band of 1 860 AngstrOm 
units This band is the one that mak« orono which is an 
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mtant to bronchial tubes espeoaUv among those liable to 

Bsthma hav fever and Bumlar coudrtioiis 

TTTT Headaches 

The headachee following concnssjon epmal injurr or lumbar 
puncture can usually be relieved bv the me of the direct current 

Apparatus rtquirti 

A tetterj- «* accmnulator operated source of direct current a 
Isrgah qrantity of cotton wool and usual accessories 

J/rfAot? — A pad appromnatelr 6 im square of 6 to S 
thicknesses of lint and attached to the negative is applied to 
the back of the neck A small wet cotton wool rwab is placed 
over ^ch e\e wrth the lida closed A large pad of 2 full 
thicknesses of cotton wool is applied over the ere pads and the 
greater part of the forehead and atlacbed to the positive the 
whole being held m position bv a robber bandage tucied under 
the pillow on either side 

The current is now started verr slowlp and increased to 
2 mA onlv The initial treatment Is for 8 to 10 minutes and 
if beneficial mav be repeated again the same <hiv In anv case 
treatments do not exceed a maximum of 16 minutes At the 
ces«atfon of treatment the current must be decreased equallv 
graduallv before being switched off 

Commenlan/ 

Thw teehEaqae is so consurtentlv beneficial in suitable cases 
that fhilttre should suggest the presence of abnormality Anv 
increase of headache with this treatment » a definite contra 
indication to its continuance 


IX Incontinence of Urine 

Thu condjtion w commonlv preMnt after djfficnlt both 
wn be matetiaUr helped m eome cases The technique inren 
l«!our u not ndtnblo where bladder or other infection ensts 
but IS appbrabte to those ««e« wheio the pelvic diapbraEm 
trelobed and touele*. It shonJd bo entploved^ 
method of pro and post tehabOilation in aU coIiwTbaDhr 

rrsiSra- - ~ 
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Apparatus required 

Any Kmrco of direct current a faradio cofl with attachment for 
aufomattc aurging of the current or a surgi ng idnnaoidal apparatus 
2 pads of 0 thicknessea of Imt about 0 bj 6 ms, 2 eJectrcdea 8 by 
6 ins 2 pieces of flex bared at both ends sandbags and usoil 
acoesBone*. A dressing trolley laid with the foUoTnng stenlwl 
articles is prepared — 

(a) I large kidney dish. 

(b) 1 dressing bowl corrtabifng a warm 2 per cent Pettol solntioa, 

(o) 1 pair of sponge forceps the stem covered with wide bote 

rubber tubing allowing the bandies to be opened slightly 
At the far end for inaertlon into the vagina the tubing is 
turned back ^ of an inch 

(d) Bmm containing swabs towels (3 towels are required at each 
treatments) one strip of lint 12 by 2 ins and 1 pair of 
mbber gloves 

(e) Gheatlo forceps 

(f) Jar with a wide neck containing stenle 2 per cent nno 
sulphate made crp wrth inocQage of Iragaca^ standing 
in a bowl of hot water (Note This shoujd always be 
freshly made as it does not keep for more than one week.) 
(A non greasy sterile surgical lubricant such as Lobafax ” 
(Burroughs Welcome & Co ) mav be used as an alternative 
to mucilage of tragacantb in which case the one rolpbate 
IS made as a separate aoiutlon.) 

(g) Bowl for dirty drewings 

Method — This method abooJd be carried out with aseptic 
precautions The technique foDs into three parts 

(a) Preparation of the patient 

(b) Connecting the apparatas. 

(o) Administenng treatment 

Befow treatment is started the patient Is instructed to 
pass unne She is then placed on the couch with the sacral 
region resting on a firm pillow and the kneea are full flexed 
and widely abducted, 

(a) Preparation of the patient — A pad about 0 by 0 ins 
is placed on the lumbar region above the sacro-iliao joints a 
similar pad is placed on the abdomen and held in position bv a 
heavy sandbag After scrubbing up and putting on gloves tbe 
phvmotheTBpist winds the lint round the ends of the sponge 
forcepe This is done bj gripping one end of the hnt between 
the forceps and winding tbe romainder round to form a mop 
The free end is anchored by rolling the turned back portion o 
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the rubber tubmg over It (Kg 24) “‘he 

ride of the patient the phvuotherapirt places one sterile to^l 

under the tattocks and one co^g 

the puhie area The vagmal orifice is swabbed mth the ^ttol 

*laL The mep « then dipped m the 2^r rant imo sulpha^ 
and mncQage of tragaeanth soInOon ^h® '“'’‘a majora a 
eeparated by the left hand uang the thamh and index finger 



(•1 Ifettnta ttai td • VxHdt Sttiac rat*rr to U»t U* 

(■miM ru fnr, (^) tbe Mrrp of hot |vrpuatgr> to rtOua u uAo filial 
potftinn, (e) « <M^ i t> <tl tn (te trYt. 


the dre*9ed forceps are held in the right hand and gently inserted 
into the vagina as far as pocsible mthoot discomfort 

Before beginning the second stage of the technique the 
glove* should be removed 

(b) Connecting the apparatus — The free terminals of the 
electrodes incorporated in the two pads are united to form a 
common lead This common lend is attached to one of the 
terramals of the faradic coil or surging sinusoidal apparatna 
The other tcmunal of the faradic coll la attached to the negative 
terminal of the source of direct current to be U'»ed The positive 
of this •ource u now connected to the handle of the vaginal 
*ponge forcepa which m covered bv a raackmtoah 

(o) -IdrTiinw/ennflr treatment — ^The direct current m now 
given until about 5 to 8 m ju are registered The surging faradic 
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current ia then added to a atrength that the abdominal muacle* 
and those of the thighs and legs may be seen to be contracting 
and the patient describes a fading of her inside being hft^ 
up curront is given for 16 to 20 minutes at each treat- 

ment Treatments should be given 3 timea weekly at first and 
later twice weekly for a total of at least 12 treatments 

Exerexsts 

Exercises to strengthen the pelvic floor ore extremely helpful 
in enhancing the value of this treatment 

Pelvic tiltmg exercises and abdominal contractions m crook 
lying and the knee-cheat position should be given Attention 
should also be paid to the patient s posture which is often poor 
The following useful exercise should be given to the patient to 
perform between treatments She should be told to breatlie 
out and at the same time contract tbo gluteal muscles with 
anal in pressing and adduction of the thighs Tliis roav bo 
carried out m either the sitting or standing pootioD and sbould 
be repeated 20 times The patient should be instructed to do 
it for 2 minntee every 2 hours if possible 

Commtniary 

The technique given here is a modification of that onginallf 
desenbed by Br Batiiurat FluctuationB and swinging of the 
needJe of the niilliammeter during this treatment has no sig 
nificance If it tends to do bo and is not a centrally situated 
needle it is os well to short-circuit the miJlJainmoter from the 
circuit 

The rehof of symptoms does not usnally begin until six or 
more treatments have been given The best early sign of 
improvement is diminution in fioquenoy or the disappearance 
of leakage during coughing or sneexmg 

X Pniritis 

This intensely distressing condition can sometimes bo 
greatly relieved a technique originally desenbed by Professor 
Huldahinsk^ 

Appdmlua rtquxred 

Portable mercury vapour lamp or preferably a Kromsyer 0 l^r 
cent silter mtmte cotton wool mops on sticks and mtte™ or 
■creening ports not to be irradUtotL 
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jfetJiod —{ b.) IVitlitlie patient m the bthotomypoftition the 
whole of the pnmtio area after having been cleansed ifl oare- 
fnlly ffwabbed with 5 per cent Oliver nitrate for about 2 minutes 
care being tohen that at the end there is no wet solution loft 
on the affected parts 

An apphcation of ultra violet hght is now given to this area 
suitable protection being provided to all parts that have not 
been swabbed with the silver mtrate The strength of dose is 
3 times a full erythema dose This doee should not produce 
any erythema and if the application of silver nitrate has been 
Buocessfull} earned out the whole pruntio area should turn 
almost negroid blank This treatment should be repeated for 
3 days The area should be povrdored with sulphanilaniide 
powder between treatments 

(b) Zinc tonwoiion — Zinc ionisation may be used if the 
Huldshlnsky technique is not suocecsful but the latter should 
always be tried first for it usually gives raoet dramatic relief 

Apparatus rtqntred 

2 per cent zlno lulphate or coUosol argentum 1 lead with flex 
bared at both ends, and usual ecceosories 

Melhod — The patient hes m the prone position and a pad 
of cotton wool soaked m 2 per cent tmo sulphate and inoorporat 
ing a bare flex in its centre is applied to the whole of the pnmtio 
area If necessary an additional piece of cotton wool wrung 
out m the solution Is packed In between the vaginal folds 
The flex from the pad la attached to the positive terminal of 
any source of direct current and the negative terminal is 
attached to a pad of lint some 6 Ins square This Indifferent 
pad is placed on the small of the back and fixed by a sandbag 
5 to 10 m a is given for 16 to 20 minutes tmd treatment maj 
be given 3 tunes a week Collosol argentum may be used in 
preference to the tine if desired If the condition is not rapidly 
improved after 0 sessions the treatment should be discon 
tlaueil 

Commenfarp 

As pmritis is frequenth associated with Intestinal sepsis 
relapses are bound to occur unless this is mvcstlgnted and if 
necessatv treated as well as the local conditions 

It IS rareh necessary to shave patients who have this 
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condition as those well covered with |iair in this area rarely 
suffer from this disease 


XL Pyorrhoea 

There are two treatments of choice for this condition one 
tonwatio» the other focal uradiatlons with KroTnaffer appH 
cators The treatment of pyorrhoea by ionisation la m n/Tlly 
undertaken by dental surgeons but the physiotherapist ms} 
sometimes have to cany out this treatment 

Apparatus rsquirtd 

Birect-current apparatus preferably of the battery type 2 per 
cent lino chloride tino wire oottoo wool fine rubber tubing and 
usual noceMones 

Method — (a) A length of lino wire such as is obtained from 
any ironmonger of in diameter is slipped into a piece of 
the fine rubber tubing so that about 1 in protrudes from either 
end. To one end a flex from the poative teoTninal of the direct 
current Is twisted on At the other end a small piece of cotton 
wool is teased out and rolled on to the wire so as to cover it 
entirely but very thinly and the rubber is drawn down to help 
to hold it In potion The cotton wool is then dipped ioto 
the 2 per cent dno ohionde solntion connected to the positive 
terminal and appbed to each pocket in turn A current of 
2 to 3 for 2 imnutes is given Between each application 
the cotton wool is renewed and dipped again into the idno 
chlondo The cathode should bo applied at a distance i e to 
either arm or Jog By this process zinc ions with their known 
disinfecting properties are driven into the affected gum tissue 
and at the same tune tlie chlorine Ion is momontarflj freed 
and appears to help in the cleansing process of these infected 
pockets This treatment may be repeated once a week for 
0 weeks 

(b) Kromayer rods — ^The firm marketing tlie hjoraavex 
apparatus supplies rods eaipeciallv for the treatment of gums 
The sensitivity of the patient s gums should he tested before 
a full treatment is given The latest Kromayer models have 
an output 3 to 4 tunes that of the original models It is 
therefore impossible to state id seconds the average dose If 
a test is made on the patient s forearm to ascertain a second 
degree erythema dose three-quarters of tliis time is nsusUy 
suitable for the gums and at subsequent treatments Uie time 
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can !» rapidl> raoed as gum margins ceadAv acquire ultra 
nolet light tolenmce The rod eupphed covera appronmatelv 
the area the root of the tooth 
Commaxlary 

Mandeval ahowed that by combining tb»e ttro techniques 
there wa* a high-perceotagc of clmical and radiological improve 
ment particularlv m the cold abscesses developing round upper 
ineisorH in children after a blow on the teeth Teeth *o treated^ 
though devitalised can become 6Tni and secure in their eocteta 

Xn Sepbc Sinuses 

Infected amuses are not nearlv so common as thev were 
20 yearn ago Provided that tbev do not lead down to a 
sequestrum or to an opening in the bowel or that they are not 
excessivelv long and smuous thev can often be completelv 
healed bv intelligent alternation of ionisation, ultra violet light 
and short a are Before treatment eapecmllv in dealing with 
long ^uses in dense tissue an X rav examination of the track 
IS helpful and should be repeated penodicellv ais a guide to the 
phvnotherapist 

Apparatus rtqmrtA 

Direct-current mpplr colloi*ol iodine coUosol eflver 2 per cent 
anc sulphate fine robber catheter barrel of a JO c c record syringe 
flex With the tfire erpc>*ed at both ends and usual aecesaone* 

2Idfiod — (a) Treatment by this method should be earned 
out under aseptic precautions After removal of the soiled 
dressing the amus is cleaned with sterile water The rubber 
catheter is then inserted mto the sinus and the other end 
attached to the barrel of a record avrmgo from which the 
plunger has been removed CoUosol lodme diluted to half 
strength with stenie warm water is poured mto the svnnge 
and the expo^cd wire at one end of the flex u dipped mto this 
solntion The flex is then strapped on to the evnnge so as to 
retain it in place The other end of the flex is now attached to 
the negatbe terminal of the direct current and a pad some 
P ins square is apphed as ncariv anatonucaUv opposite os 
po*dble (Fig 2j) The carrrnl la then turned on. If there 
is an adequate continmti between the coUosol iodine m the 
nnus^d that in the record avrlngo there wfU be no difficuitv 
in registering a flow of current This should then be adjusted 
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to 6 to 10 m a for 6 mlnutoa on the firet occasion or even 
less if it is more than slightly uncomfortable to the patient 
A favourable reeponse to this technique is indicated by a report 
that the discharge is increased but definitely thinner the day 
after treatment This is because this technique owing to the 



Fia IS — loniMtun of dnos hj xomnM of OAliieter and record Tba 

oearar tba bottom of tha amoa tba catheter caa b# Introduced the mere 
benaflcial the retolta. 

production of alkali at the cathode dissolves mnoos and tends 
to make eocrotion more active 

After 2 or 3 days of this treatment nhen the second stage 
is reached collosol argentum diluted to half strength or zinc 
sulphate 1 per cent is used the Hex attached to the record 
syringe being connected to the positive terminal of the source 
of supply and the pad on the oppoaile side at the negative ter- 
minal riiia treatment can be repeated dall^ untD progress 
defimtoly slows up or ceases This is judged by diminution of 
the length of the sinus and gradual diminution of the amount 
of discharge 
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In deep and long tnnnses these methods cease to be eHcctive 
after obont a fortnight a treatment and change of technjqne 
IS then necessarv 

(b) KTovtaytr — ^The Kromayerapp«ratua can be fitted -mth 

apphcfltors of all sixes mclnding sfwmlly constructed smtu 
rods Straight rods are more effective than curved and sinuses 
whoee furthest end can be reached cfcurlv respond better than 

tortuous ones It la difficult to overdose a sinus wrth these rods 
and 5 10 or more minutes may aometimes be required to 
obtam a suitable reaction. Sinuses treated bv Kromaver 
irradiation should show leaa discharge at each treatment 

(o) Ulfra-fiold l%ghf —Ultra violet bght in general tonic 
doses to increase the general resistance and condition of the 
patient should be given emmllaneonslv mth smus ionisation. 
This procedure uaually expedites recoverv 

(d) Short icatt — Short wav© treatment to the area of the 
smus IS often helpful particularlv when this is snrrounded bi 
dense fibrous tlaaue which requires a better blood suppU 

Commentary 

Infected sinuses respond well to treatment bv electno cnr 
rents The patients should^ however be treated m bed under 
hospital conditions not as out patients Failure to adopt this 
course results in retarded recoverv 

The contra indications to this (cchmqua have been indicated 
above — namelv sequestra fiecal fistula and tortuous sinuses 
leading down to chronic abscess cavities 


\III Thrombo An giMi OhBterana 

This condition with its onUtandmg aymptom of pain in 
the affected part after a bmited amount of eiercoe can be 
rehercd, though not cured by applications of short wave dia 
thermy or mdacto-tbermy OccamonaUv hiatambe lonisabon 
isoftemporaiyvalue Short wave diathermv affords such com 

coum© of treatment is alwais 
j^ffied. The patient mar also be instructed in Buenrer t 
E«^ hr which the Te«l, me altematriv emptiri^d 
f 1 ^^” addition, toe and ankle movemente m«v be pet 
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Apparatus rtqutrtd 

Short-wave diathermy or indncto-thermy ipadiig felt, toweli 
and qnUting 

Methods — (a) If one leg only Is affected, the following 
method u the moat aatisfactoiy With the patient seated on 
a chair one pad covered by two felta is placed on the floor and 
the sole of the foot la rested on the felt the other pad covered 
b\ two felts and one towel is placed nnder tlie buttock of the 
affected side or the pad with the intervening felts may be 
placed over Hunter s Canal so as to bnng the femoral artery 
with its sympathetio fibres more dinxrtly into the field 

A long application of 26 to 30 nunutes once a week for many 
weeks gives better results than a short mtenalve course 

The beat that can be expected of either of these treatments 
is improvement in walking and dimmution of paim There is 
nothing curative In either method 

(b) n\stamxnston\satxon — Histamine ionisation occasionally 
benefits certain patients far more than short-wave diathermy 
It should always be tried if the former has not given adequate 
relief. The preparation and method are those descnbcd on 
page 4 The current is made to enter at about the middle 
of the painful area and in the case of a leg the negative tenninil 
of the current Is applied high up m the inguinal region 

(o) Buerger s Exercxses — ^The patient is instructed to per 
form these exercises twice doily for 16 to 20 mmute periods 
The hmb is elevated on a suitable sloping support suoli as on 
inverted chair covered with a pillow to an angle of 4C for 1 
or 2 minutes thereby permitting the veins to empty them 
selves more easily The leg is then lowered over the side of 
the bed until the heel rests on the floor or low stool for a similar 
penod dnnng which the veins become filled with blood The 
penod of exercise Is arbltrarj many have found elevation for 
1 minute sufficient 
Commentary 

An apparatus known as Pavex has been designed to 
administer intermittent compression and decompression to legs 
affected by this condition Although good clinical results have 
been reported as a result of its use these appear to be no more 
permanent than those secured bj other methods 
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XIV Um of ParmffiD Wfti 

It u becoming incrcaiingly recogms^ that paraffin 
has A wide rang© of usefulneas os a therapeutic agent It is 
eepeciaUy Talnsble for mobilialng stifi joints and improving 
the activity of the skm particularly of the drj pale and in 
elastic skin resulting from hums and septic conditions of long 
duration In these latter conditions the war should be applied 
as soon as healing has occurred and, indeed may be safely 
used with advantage while there are stiil small unhealed areas 

IVar packs also give relief in the acutclv painful joints 
associated with rheumatoid and infective arthritis In the 
more chrome osteo-artbntic type of joint a decrease of swelling 
and improved range of movement can often bo obtamed by 
wax bandages 

Parxi£in urtz is a by product of petroleum and is made with 
a melting pomt of varying gradea The most useful for them 
pcutic purposes are two one with a melting point of 110 F 
and the other with a melting pomt of 120 F These should 
constitute the mam stock. 

When the condition of the skin is impaired eg bv boros 
the wax with the lower melting pomt should bo used For 
general purposes partioularlj packs and bandages wax with 
a raeltmg point of 120 F is more mutable 

V ax may bo applied bv three methods 
(1) Baths. 

{•) Packs 
(3) Bandages 


Wax Baths 

\\ ax baths are suitable when hands feet or elbows require 
treatment and should whonever possible bo the method of 
choice the nd-vantago being that movements can be earned 
out b) the patient while the limb is immersed. A greater gam 
in the range is usuallv obtained in companson with packs 
because when packs are used, movements can onlv be per 
formed after removal of the wax ^ 


Apparaftts trquired 

bo'ii hMttd el«tna>Uy or by 

"twra ceil The miTwf.ctortn, .apply two type .n arm and .ig 
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bo taken when applying the wax that the first coating u free 
from cracks so that all air is excluded otherwise application 
of the second coat may produce a bum 

The wox may bo cracked by movement on the part of the 
patient or bj too ngorous application of the brush by the 
physiotherapist 

Wax Bandages 

These are used when it is desired to leave wax in contact 
with the skin for long penods 
AppanUus rt/juired 

Bcquisitcfi as for baths and packs in addition some standard 
S-j-cL erfspe bandages, 2 sires only are required 3 Ini or 4 ins 
Method of appltcalton — A erdpe bondage of the required 
width IS immorsed in a bowl of wax at a temperature of 140 F 
and re-rolled in the wax to saturate it thoroughly The Joint 
to be treated la then held over the bowl and the bandage u 
wound round it additional wax is well nibbed in at each turn 
□aing the hand as a bcoop in much the same wa^ as plaster of 
Pans The bandage is finalK covered with jaconet and lightly 
bandaged to hold it in position With this method the bandage 
u ususU} left on for a penod of 2 to 3 days although it ma^ be 
retained for as long oa 7 daja if no akin rash appears 

This method also forma a usefuJ ' over night treatment 
for very atiff joints after prolonged ImmobiliBation the bandage 
being removed during the day for more active work 

The bandage is eas3j removed by exposing it to the infra 
red lamp for a few minutes before unrolling 

Precaution ^If a skin raah Is forming under the bandage 
the patient will complain of imtatioD and on turning back the 
edge of the bandage the skin will appear ciy'tbomatous and 
spotty The bandage ebould be removed The rash fi dne to 
excessive sweating The irritation can be roJiovod by sponging 
with a solution of sodium bicarbonate (1 dracJim to half a 
pint of water) followed by calamine lotion As soon as the 
rash clears which maj not be for 3 or 4 dajw tlie method roa) 
Im 3 resumed 

Pniiflcatioii of Wax 

W ax maj bo purifled by the following methods 
1 Bj molting and then straining througli a fine raeih gauze 
This is sufficient for removing coarse deleterious material. 
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2 clanlrmg The wax should be boiled m water for 
10 minutes For a large bowl the size of a b*b^ s bath 
2 pmts of water are sufficient The wax is then left to 
set when it will be foimd that all dirt and sediment has 
collected at its base The soiled section is removed and 
the wax is then ready for reheating This method is said 
to be effective for dealing with non-sponng organisms 

3 By stenHsing The wax should first be strained and then 
submitted to a dry heat at a temperature of 160® C for 
1 hour This method is effective for dealing with all 
organisms spormg and non-sponng 
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OCCUPATIONAL THEBAP7 IN MEDICINE AND SUBGEBY 

OcouPATioiTAi/ therapy may be defined as the edentifio use of 
any form of occupation or work m the rehabihtatlon of the 
unfit It may be divided Into 2 branches fl) with a pre- 
dominantly physical objectivo i e in the rehabihtation of 
physical disabilities following disease and trauma and (2) 
with a bias towards the occupation of the nund in the treat 
merit of mental disorders 

The aim of occupational therapy in all cases is the restoration 
of function In physical work this is achieved in 3 ways 

(1) by usmg a suitable occupation as a form of remedial exer 
else e^ knotting to etrengthen a weak gnp and moblliae stiff 
fingers (2) by ndng occupation as a diversionary measuro to 
prevent boredom and failure of interest in patients needing 
prolonged treatment , and (3) by using a period of remedial 
woric under sheltered or normal working conditions to bridge 
the gap between the patient s discharge from treatment and 
his resumption of full work 

This chapter deals with the practice of phy'ocal occupational 
therapy in the restoration of function following such conditions 
as arthritis fractures and other bone and Jomt mjunes It is 
divided into 3 main eections (1) apecifio occupational therapy 

(2) non-specific or diveraionaJ occupational therapy and (3) 
the resettlement of patients In employment 

The purpoee of the specific occupational therapy section is 
to indicate simple occupations which can be used withon 
specialised craft training or elaborate apparatus and to demon 
strato the technique of applying them in the various phases o 
recovery The purpose of the non-apeoiflo occupational therapy 
section is not only to demonstrate the use of divondonal therapy 
but to show how it can be employed as a spacing or 
device betti eon periods of exeroiso The section on rosott men 
in industry deals uith the methods which arc used to re e 
patients in hght and heavy Indastrira 
174 
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The Aims imd Application of Kpctafic Occnpabonal Therapy 

Specific occnpational therapv achieves its best results when 
combined in the correct proportion with phimotherapr and 
recreational therapy It has 7 aims m the treatment of 
disease and trauma (1) to conserve muscular function during 
the period of immobilisation and to prevent atrophv and 
fibrosis (2) to conserve foil function of the jomts above and 
below the immobilised part (3) to strength weak muscles 
(4) to mobilise stiff joints (ft) to re-^ncate neuro-musetUar 
co-ordination (0) to teach a normal use of the affected part 
and (7) to encourage the patient 

Bn/ttr Occupations 

Three groups of occupations form the basis of simple occupational 
Ihcrapv (1) handicrafts (2) gardening and (3) doracstlo wort. 

Aiapliug Occupations as Therapp 

When occupations are used as therapv thev art often earned 
out quite normally In other cases thev are modified to produce 
the required movements 

Prejvnhing Occupational Thcrapp 

The proscription for occupational therapv will bo issued b\ 
tho phirician or surgeon m charge of the case Sometimes it 
uiii bo specific and indicate the occupation and tvpe of modi 
ficfttion required On other occasions it mav mcreh state 
Ocrupatioual Thcrapi leaving the therapist to plan tho 
details of tho treatment 

In the final phn^ of rccoven the occupations should be 
bas?d on tho patient s nonnal work or if his disabQiU pro 
\cnl^ lilm from retaraing to It on the tvpc of work which 
mil Im 3 mo-'t suitable for him 


Ihx^oQC Factors 

It is (S«ntlal that tho amount of «crc«o girtn to nn 
nfTcclcd part thould bo aocumtolv logolnted for it u aU too 
oass to strain ti caV miisclca and traomatuod joints Gcntrallr 
apeaUng tho dcmanii made in terma of atrera and time ahonld 
rrcportional to the rtrangth of the tnusclea and tire 
eondition and range of the joint. The hert method i, for the 
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patient to begin with a hght occupation and to work for a 
limited time which can be determined by the nature of the 
dieabillt} As the condition improves the working time can 
bo incTOflacd eaoli day and the occupation gradually gtilfoDed 
m strength 

In early conditions whlcli cause pain it is always best to 
advise the patient to take the movement up to the painful 
limit and no further unless tho phjwdsn or surgeon has given 
definite instructions to the contrary In treating ohronlo oases 
such as still joints a certain amount of pam is permissible 
Before allowing movemonte which aggravate the pain to any 
marked extent however, it is best to obtain spocofio InstructlonB 
from the medical man 

Treating the Paitenl 

Tho therapist should explain the rationale of occupational 
therapy to tho patient and indicate how it is hoped to help him 
It must be explamed that the work is only of remedial value 
as long os it is carried out m the way indicated It must also 
be pomted out that although tho fini^od work is of secondary 
importance to the method of obtaining it only the highest 
standard is acceptable 

Occupaixonal Therapy Time Table 

Tho arrangement will depend entirely on local conditions 
but the usual plan is to divide tip tlio worJcing hours of the 
department into fixed periods of an hour to an hour and a half 
tho patients being treated m groops or olassea Remedial and 
diversional cases can be mixed or kept apart AVhen classes 
are mixed it allows tho patients to sit near thoir friends which 
makes them feel at home When the two types aro separated 
large numbers of patients are more easily handled and greater 
supervision can be given to the remedial cases — -o, definite 
advantage when working with a small staff 


The Ainu and Principles of Diversional Occupational Therapy 

Diversional occupational therapy can bo used in two ways 
in tho treatment of disease or traiuna (1) as a purely diver 
sional measnro to prevent patients under prolonged treatmen 
from brooding over their disabflitiee and (-) to ensure pro 
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Ni\bed rest lot Ml aSected part tetirten periods of artivo 
therapy 

Tppea 0 / Occupotvcma 

Any type of occupation can be uaed for diversional purposes 
from gardening to domestic work, but handicrafts arc generftUj 
the most oonvcnient In some cases it is possible to arrange 
with loofll firrHH or mdnstnea to allocate suitable productive 
work to the occupational therapy department At one maxillo- 
facial and plastic centre for example the patients assemble 
aircraft premsion instruments and prefer this to any other form 
of diversional therapy 

The patient should bo allowed to choose hia own occupation, 
as it is essential that it should really interest him If he shows 
no preference or is too apathetic to ohoose the therapist should 
try to find oat where his mterests Ue and then select the 
occupation accordmglv 

Direr^icmal TAtrapy a« Rui Therapy 

The value of divcmonal therapy as a spacing or rest dene© 
between periods of active treatment is not mfQciently appre 
ciated 

In a cose of mcnisectomy asoodated with slight ©Simon 
for example the surgeon warns the patient not to over use the 
knee-jomt during the firat few wee^ after weight bearing has 
been allowed Between treatments however the patient a 
activities are not supervised a* a general rule and he tends to 
use hia leg too much As a res^t he may develop a large 
eSusiou of the knee jobxt which could be provented if some 
form of rest tberapt were preecnbed for him during hia free 
time For example he could carry out manj types of interest- 
ing crafts while resting on a couch in the occupational therapy 
department with his leg supported honwmtaUv on a pillow 
If the department were aitunfed at a considerable distance from 
the ward he could rest on hi* bed In the same wav and the 
thewpUt could supervise his treatment from time to time 


BesetUement in Industry 

Tho patient, for resettlement fell into 3 groups 


* JUU mro 3 trrouns ill 

tl.<« who esn return to their prSHrccident work, either with 
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flexion of the Angers and smsn range abduction of the shoulder 
joints 

Sltp-Joop Knoltxng 

A chain of slip knots is formed No apparatus Is required 
as the fingers are used ns knitting pins Tlie Index fingers take 
the most active part in the work and ore nltomatolv ortondod 
and flexed The knotting roqoiroa considoroblo finger dexterity 
and co-ordination 

Rtmedxal apjAtcalion — Knotting Is a hi lateral croft It 
can bo earned out In standing sitting or lying 

Flexion of the fingers — Boatswain s knotting is used AVhero 
flexion is bmltod the knotting material is wound on to a rounded 
wooden shuttle wldch is broad enough for the patient to grasp 
comfortably In his affected hand As tlio range of flexion 
increases the diameter of the shuttle is decreased Later when 
full flexion of the fingers has been regained the patient can 
dispenso with the shuttle and work with the material only 
ShuiiUs 

The shuttles ire made from dowel rods 9 ms long by H i®* 

1 im and 2 Ini in diameter (Pig 20) The ends of the rods are 




Fio JO. — Rounded woodco •hoHlec. TTw groemm Lold tb* 
tcnottxnf nuttrud wo tbat it does Bot project 


shaped to form tapering prongs wldcb are connected by a d«p 
groove cut on either ride of tho body The groove holds the knolUng 
matennl so that it docs not project beyond tho shuttle and add to 
its diameter (Fig 20) 

Preveniton of incl movement — If flexion fs limited at 

tho intorphnlangoal joints thoro is a tendency for the raotflcarp^ 
pijalangcal joints to bo used to the oxoiusfon of tho others To 
prevent tins the patient should wear a plaster splint who 
immobilises the motncarpo-phahiDgoal joints When knott ng 
is tised without shuttles tho patient ma^ tnok the tighten g 
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process Insteedofgnppingthostraudsproperiv herrindsthem 
round lUB fingers which ere used as hooks or holds them be 
tween the thumb and index finger 

Extension of the fingers — Shp knotting is employed, \rith 
practice the extension movements can be earned out with tho 
middle finger m addition to the mdei finger bnt it is not 
practicable to exercise the other fingers in this wnv To make 
tho work easier thick materials such as rng wool should bo 

Extension of the tmsi joint — Slrong synergic movements of 
extension of the imst joint are a sccondsrv feature of all forms 
of knotting 

Jfftfwn and Jittscnlo-aptral nerre lesions — In median 
paralysis boatswain « knotting is used, the material being iround 
on to rounded shuttles os dcacribcd Slip knotting can bo 
employed in the late phase of recovery from muscnJo^iral 
parai^ia If there li complete or partial antesthesia care must 
be taken that the fhctioo of the knotting strands does not 
injure the skm The craft should onlv be used for short penods 
at a time until the reaction of the akin is kuoim. If it u 
unfavourable knotting should be discontinueth Where the 
reaction is slight the work can be contmued, bnt some form of 
protective covering should be worn over the hands such as thin 
cotton gloves 

Elbotc and skoulder joints — ^Boatswains knotting is used m 
two ways to exercise thet»e jomte One way is to alter the 
normal position of the knotting m relation to the patient e g 
the knotting frame could be clamped to the edge of the table 
m an upright posldon wlule the pahent rita on a low chair in 
front of It The other wav in for the work to be carried out 
with long strands which are drawn through the knotting loops 
by the specific movements required as In remedial stool seatine 
(seepage 188) 


2 Techidqaa of Knotting 

Apparatus re^uirerf —A sunple wooden frame on which the 
v«nom rtraudx of mxterml can be ctretched and arranged as 
reqn^ The knotting fiame is used chiefly when worfcniE on 
a tal* or bench while the adjustable fiame iflostiated fs 
especlallv useful for bed work (Fig 27 ) 

Materials rr^utrtd —A great variety of materials are used 
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for fancy knotted work such as glacd cord, macrami twine, 
bolt cotton and mg wool For economy they can be blended 
with cotton twine or American tnbnlar banding ( JIBband ) 

Boatmcam » Knot 

There are 3 mam varieties of this knot the flat the 
rolhng and the epht (Figa 28 to SO) All are formed fai much 



Fro. J7 -^dJactjLbl« Imottlng Iruw whkb tt ctpedaHj 
ntHahS* for bmi w or k . 


the same manner bat have quite a different appearance when 
worked contmnousl^ They are employed in the making of 
knotted dog leads, belts and bags 

The Flat Boatsicaxn s Knot 

This conaistfl of a reef knot tied round a core of stranda 
with 2 lengtliB of material known as threaders Half tbo 
knots are tied on one side of the core and half on the otlier 
(Fig 28) The amount of material required is approximately 5 
times the length of the finished knotting (See belt worked with 
boatswam s knots page 180) The core C is stretched tightly 
across a knotting frame Threader A Is laid over It threader 
B is then passed over threader A under the core and up through 
the loop created b} A and the cor© (Fig 28s) Both threaders 
are then pulled in op2xmto directions and the knot is tightened 
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un The Mime process is carried out again threader B 
taken from the opposite ade of the core (Fig S8b) The 



techmqne is repeated ontfl the required length of knotting ie 
formed (Fig 2Bq) 

Boiling Boalneaxn s Knot (Fig 2ft) 

This 18 made in much the same wap as the premous knot 
a granny being substituted for the reef knot The threaders 
are handled alternately but are always token from the same 
side (Figs 29n and b) This girea a spiral appearance to the 
knotting after about 5 knots have been tied (Fig 29o) 

If the left: threader la used the knotting will roll to the right 
and vice versa The work will twist completelv over after two 



Fiq 9 — FormalKm of rolling boalvwam s knot, 

and » half knot'! have been made To Jadlitate this the 
core strands are placed close together m the slotted bar ot the 
frame 

The smonnt of material required for roUmg boatswain s 
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knotting ia approximately five and a half times the length of the 
fimshodwork (See belt worked with boatswam sknot8,pagel86) 

Split Boatswain 8 Knot (Fig 30) 

The knot consists of a fiat boatswain s knot mode up from 
some of the ooro and threader stmnds of two adjoining rows of 
knotting It can be used as a linking device and is sometimes 
known os the split boatswain s weave The inner strands A 
ond B form the core wliile the original strands C and D act 



Fio SO.— FormAtimt of vplll boAUinUn • Imot. Tbe algntflmiKO 
of A to D M AxpUlaed in tho ttfxt. 

as the threaders The two outer strands of both rows are left 
free (Figs 30a and 30b) 

Joining simndi — It is not prooticablo to join strands wlien 
working the split boatswam s knot In the flat and rolling 
boatswain s knots the joms aro made In the core One of tlie 
oore strands is substituted for the short threader end which 
Is tlien employed in its place After a few knots have been 
made a new length of mstenal Is paired with tlw short core 
end for about half an inch The knotting is then carried on 
normally 

Slip Knot 

Wlion worked continuously tlus knot forms a length of 
rounded braid Several of these braids can be joined togotlicr 
to make an attractive bolt Tbe knots aro either made in 2 
strands of mntonal approximately C times tlio length of the 
flmsbed work, wluch ore tied together with a roof knot or in 
a long strand tivico the length of these strands The knotting 
IS begun m tlio first case by tying o slip knot close to tlie reef 
knot in the second case tlio slip knot is made in the centre 
of tbe strand 



Fia. 91 — ^TeAmq« of tUp-kii King or fingrr •knotting The 
•IgEufle&cce of A to L to expUmed hi the text. 


The top of the onginal loop la palled overtbo strand (Fig 3ld) 
It is then dratrn off the finger tip as the right finger raises the 
strand (Fig 31o) The left index finger is snbstitated for the 
nght one in the new loop while the left thumb and middle 
finger hold the knot (Fig 3If) The onginal loop Is then drawn 
tightly round the new one by the right hand In this wav a 
2nd shp knot Is formed (Fig 3Ig) The 3rd knot is made 
in the same fashion the left hand being chieflv employed 
(Fig 3lh k) Fig 3U shows a length of the knotting 

The knotting is finished b\ passing the fixed strand throogh 
the last loop which is then tightened up as much as possible 
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Finally the strands are threaded back through the knotting 
for a short distance and cnt off oloee to the work. 

Joining simnds — If oddments of material are used it is 
neceesaiy to join them The end of the now strand is paired 
with the old end at a pomt in the knottmg where the old length 
IS about to be drawn through a loop Ihe double mstenaj js 
then used for about 2 knots- 


3 Work with Enoti 
Bdt teorhtd with BoaUwain 6 Knol9 
Maienal rtquirtd 

(1) 1 buckle with cross btr I} to 2 Ins. wide 

(2) No 6 macram^ twine or some alternative such os belt 
cotton Iso 4 cotton twine, or No 2 or 3 American tubular 
banding 

The ejcaot amount of material required cannot be stated 
it depends not onl> on the length of the belt but on the width 
of the core and the diameter of 
the strands used For example 
asthediameterofNo 
twine is lees than that of belt 
cotton, slightly more twine than 
cotton is required to work a foot 
of knotting In a bolt the differ 
once might amount to several 
feet of material 

Method of icorhing — The belt 
is made up of parallel rows of 
flat and rolling boatswain s knot 
ting which are linked together 
by spht boatswain s knots 

Arrangement of the strands — 
10 eingle strand of knotting 
matenah about 3 to 4 jds in 
length are looped on to the 
cross bar of the buckle with 
larks bead knots (Fig 32) so os to make 20 single strands. 
The length of the strands must be varied or the joins will 
occur at the same level It la better to work with compoia 
tivelj short strands as suggested rather than to use very long 



Fro XI. — Formation of tho lark a 
boad kmt. Tin knot UogalraDd 
la doubled and lard orer tbe 
eroai4wr of the bookie, ao that 
tbe loop «od banga dovna ard. 
Tbe IVee eeda are then paaaed 
forirard throogb tbe loop and 
pulled tight An aHemati ^ 
method of forming the knot ta 
to rrrr r ee tbe poattiOD of the 
loop-end ao that it projecta op 
vaM behmd tbe oroea bar a^ 
then to thread tbe five eodi back 
tlUIA^^ it. 
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►trnruN in nn fittrmpt to mnkr n bolt without jom< If tln< 
done* either tlic ninotmt of mfltonal requiiT<l i* under 
r-tirnntc<l and n prrnt innn\ join Imre to lx* made near the 
rnrl of the I>elt or a mn'idemide nmount of material mn\ be 
wn'to<i 

li^rpnntnQ of hinIttnQ — The buckle clampe<l in the jawa 
of tlie knottmp frame and the rorr »>tmnd< fastonc<I to tlie 
i«l(jtte<i 1 nr Inciirs of knottinp b tlien made the outer 

nn<i central l*einp mirkcU with flat boatswain a knot and 

the other row s witlj mllinp Itoatswain a knot a Tins follow e<i 
b\ alternate row>^ of »qdit ami Hat Ixmt wnlnt' knottinp Tlie 
n>w of lint knf ttin^ are nlrout three quartt r> of nn Inch lone 
Tlie Hiinmetnenl two-coloured effect of the hjilit knottinp 
i^ ohlninofl h\ nltcrinp the normal workinp techiiKiiie Tliu'* 
if the left threader h utdi*^**! fir t In mnl mp the initial - 
knnt«« the npht tlireadcr i cniplo\c<l fir**! in fomuiip the Li>'t 
.knot nml \iee \er>c» 

/ini Ainj t/e Ult — The l»elt i< fini lie<l off with a tajwr 
inp eml 1 or 2 niw« of ^pIlt IxwtMinin e knol^ art norketl 
n rrmnlb Tlie width of the Ix^lt then pTulunlb derm*x*d 
h\ u mp 3 f«tmnd-4 in tnd of . for even entre Tlie Ini etmiul 
i nit < ff wlun it ha« licrn onen-^l Tlie fiid hmp enil< are 
dimed ncitU Into the knottinp anti pluetl into |«tH.ltion 

Jlfll II orL/ f tnfh K pot 

Mtiffrieil4 Tftjairf I f« r the fir*! licit 

Mrlt ! tf imrlie^ — ^llic lielt it undt up ttf cnhle Icnpth 
of lip kn« ttiiiL which are linkrtl tt>^thcr h\ unple pin of 
lilt I itMtnin K kn tti 

It nf Ir/fuj — Tlie Mraivb are nttarlictl to the 

cTte t ir < f tire I utklc with Iirk • held kn >t-« Tlie initl tl flip 
kn t t f ni !i I iir tif ►trtn I i invle a rl w* | i the hir ai 
I e il Ir* Tlirani unt of iijitrml ncetlc*! fur 01 li mile de|irnrU 

n tl r iiinirtrr 1 f the ^tr-tntl nrwl the f rmmtjtin t f the kntit 
a intleitli r l■•It \\ ht n No nn mnu IwiireJ u^) the 

|efi"tl if the trail I !i nil 1-^ tlinr^ that if the fim heil 

Ult 

/»«/ -I 1 li link i f nmnl I \ n d >nl le ►tmnd ( \) f the 
U!t mitrnil !--m ►ewn tl n it h the ral le r i» fr in i ne |n 
t tle,ilrr(li nil) \tHtlrrd die tnn I (ll) H thrvvl«I 
111 U 1 11^ I at r rwl le 1 Ii-th At the | mt »1 rrr ll e fn^ f-fi I 
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of tho Ist strand emerge A flat boatswnm s knot is then 
made between this length and tho second one the Ist strands 
are used as the core and the 2Qd as the threaders The 
threaders are then sewn through tho 2nd cable length on 
cither side of the core and another boatswam s knot is made 
between this length and the 3rd cable length The process is 
repeated imtil smgle knots have been formed between the rows 
of knottmg (Fig 33b) The ends of tho tlircadors are next 
passed through the final cable row and darned neatly into its 



outer surface tho core ends are treated m tho same waj on 
the opposite side of tho belts The ends are then glued into 
position 

Ftntshtng fh« Mi — Tho end of the belt is tapoied o/T to a 
point by making tho 3 central lengtlis shghtlv longer tlion 
the outer lengths All the lengths are then finished in the same 
way as the end of tho Ist belt Finally tho strands are used 
to sew tho lengths closely together for about to 2 ins fiom 
tho tip of the belt 


Seating 

Remedial Use 

Indicaticms — Intermediate phase of recover} from unpaired 
function of the upper hmb following disease or injury 

Pnmary remedial purposes —To strengthen tho muscles and 
mobilise the joints of tho upper limb to strengthen tho grip 
and to increase the range of fienon of tlie fingers 

Crafl analysts— The craft consists of the seating of stools 
and ohairs with such materials as seogmss and cord Tlie 
weaving method of seating is of groat remedial value as the 
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(o) A i in- diameter dowel rod^ a little longer than the width of 
the stool or chair jErame 

(d) A hammer sharp knife pair of pliers medimn and fine 
sandpaper brash and old rags for staining 

Constructional TTori. tr«/A Stating 

Instructions aro given her© for seating ft stool with a T-group 
woven pattern Before the seating is started, the frame should 
be rubbed down with sandpaper 

Maitnals rtqmred 

(a) Square stool frame Rail top lOj ms square heght 
10^ ms 

(b) Sledinm eeagrass or sisal Amount required can bo based 
on the fact that approrlmatolv lb of medium seagrass 
are used in seating a stool top I2J ms square 


7 Group Worm Seat 

Stage 1 Binding — A long length of scagrass is wound into 
a ball It U then bound round 2 oppoaito seat rails the tipper 
strands being carried over the 
dowel rod wluch is placed across 
the frame (Fig 34) The rod keeps 
the strands at the correct tension 
for the secondary v. earing process 
In binding a knot is first made in 
the free end of the eeagrass and 
this IS nailed securely to the innde | 
of the front rail at Its junction , 
with the left leg The seagrass is 
brought forward under the front 
rail and then earned over it and 
the dowel rod to the back rail 
clov) to the left back leg It is Fiq U — Brndins th<* fli»t sUgu 
passed round tho rail to the under »eaUnB Thrw tirmnd* aro 
burfnee of the frame and acrow 
to the front rail again the grass 

being kept taut throughout Tho process is repeated until 7 
strands ha\o been bound in turn over the top of tho frame 
and 0 underneath and tho end of the eoograss has been 
brought over tho back raiL 

A spacing techniquo to divide up the strands into separate 
groups of 7 IB then emplo\ed Tho seagrass is wound onco 
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rotmd the back rail and la then passed forward under the frame 
to the under side of the front rail where the same process Is 
repeated, Hg 34 flluHtrates the method of grouping when 
only 8 strands are usetL The binding Is oontmued until the 
back and front rails have been completely covered and the 
endmg matches the b^mning The dowel r^ is then removed 
and the 2nd stage of the seating is begun 

If the same coloured scagraas is used as m the 1st stage 
the finishing length of seagrass Is employed to start the weave 
If a different oolour is required this length is cut off and its 
free end nailed to the inside of the back rail 

Second stage Weaving — Secondaiy groups of 7 strands 
are wo^’en alternately under and over the onginal groups and 
around the uncovered seat 
rails m the same way os 
before (Fig. 35) The 
wooden needle is used to 
fadditate the threading 
proccfls. 

If the length of sea 
grass from the Ist stage 
IS emplo^Td it is passed 
behind the inner surface 
of the right back leg and 
brought out under the 
right uncovered rail at the 
point whore it joins the 
leg "UTien a new length 
of seagrasH is used it Is either tied on to the old length with 
a reef knot or a knot is made in its free end and this is nailed 
to the Inside of one of the frame comers Ideally the under 
surface of the scat should be wDven m the same manner as the 
top A modified method conalstB of passing the strands under 
a few groups instead of alL 

Ihinng the weaving of the last 2 or 3 groups the steel 
needle is used, as the initial strands become too tight to 
allow the wooden needle to pass easily Becauae of the tension 
a pair of plieru will be found extremely useful m gripping the 
needle or the end of the scagraas and pulling it through the 
groups When the weaving is finished the end of the scagrsss 
length IS cut off and a knot made near the end This is nailed 



fio U. — ^WeaTtng the eecond >tege of 
•eating The aecooduj gro np a of 
atrmndf are werren altematelj oierand 
under the ctris^nal stimnda. (Figs. U 
and Sd fonn • group ) 
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to the under surface of the tenninating rail and the surplus end 
threaded between the initial strands and the rail so os to 
create an invisible finish 

Joining ttagrass — If the seagrass needs to be joined at any 
stage m the seating the two ends are sphced together on the 
under surface of the scat as shovrn in Fig 30 The free ends 



Fio M, — ilelbod of jouung two rtuij of •eogrm.*# 


can be either tucked into the seat or cut off at a httle distance 
from the spbcing points Seating-cord or sisal Is best joined 
with a reef knot 

Finishing off Ihtfmme — The frame can be stained enamelled 
or^aicd WTiatever finish is chosen the frame must be rubbed 
down with fine sandpaper to clean the wood for it will hayo 
become dirt\ from constant handling 


Intermediate Work — Fretwork 

Femfdial Use 

Indimtions Hand mw — Intcrmcfllatc pliavi of recovery 
from impaired function of the forearm Iiand and fingers duo to 
diMjaM? or injurj Treadle vitr — Earii and intermediate phase 
of Tccovcr\ from impaired function of tiio leg and foot duo to 
disease or Injuri Intermediate pha^ of recoverv from legions 
of the external popliteal nerve 

Primary remedial pur jta en Hand sair — ^To strengthen gnp 
and to incTcnM? (he range of flexion of the fingers Treadle 
— To strengthen the plantar flexor and dor-iflexor mu cles 
of the ankle joint to niobni-«c the ankle joint 

Crnfl nmh/etn — I ret work iniolve^ the of a fretsaw 
whhh H clilelK emploivil to cut thin wood into special shapes 
os in model making Tlicre arc - main tipos of fretsaw 
the lianil-saw ami the treadle row 
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Hand-Saw 

The sawing is earned out at a special outtang table the 
worker operating the saw frame with the right hand. The 
right elbow joint is flexed to a right angle and the forearm is 
held m mid position The &ame is moved continuously up and 
down by very gmall range movements of flexion and extension 
of the elbow jomt 

Remedud applxcalton — ^The saw frame should be used by the 
affected hand If the left arm is Involved and the patient right- 
handed the work must be simple or he will have diflloultv m 
controlling the saw 

Flexxon of the. fingers — If flexion of the fingers la limi ted 
the Bixe of the handle can be padded to smt the degree of 
movement the padding being gradnahy rednoed as flaxion 
increases 

Development of grip — As the saw handle must be gripped 
strongly throughout the sawing which involves sustamed con 
traction of the flexor muscles of the Angers it is important to 
select work which docs not entail contmuous sawing One of 
the best ocoupatioas for this purpose is making jig-aaw puxxles 
If the pieces ore kept relatively small and the puxiJe built up 
os it IS out the work will provide alternate pedods of con 
traction and relaxation for the flexor muscles of the flngeis 

Treadle Saw 

The saw blade is operated by tbe treadle plate This is 
moved rapidly up and down by the feet one foot being placed 
a little in front of the other one Both hands are employed to 
hold the wood against the saw blade The treadle is pressed 
down b^ wide range plantar flexion of the forward ankle-joint 
and levered up again by almost full range donuflexioD of the 
rear ankle-joint 

Remedial application — Tlie saw can be operated more 
efficiently if the area of the treadle plate is increased bj fastening 
a sheet of wood to its upper surface 

Plantar flexion and dorsiflexton — If possible the machine 
should be operated by the affected leg only 

External popliteal paralysis — ^Tho work should be carried out 
naturally the sound leg asaistfng the affected one 
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Comirudional TTorL 

Jig sate puzzle —The picture ib pasted on to a piece of yV 
thick plywood To avoid etrotchiiig the paper the paste is 
brushed on to the wood and the picture then preesed down on 
to it Pressure is appbed with a piece of clean rag from the 
centre of the picture outwards to prevent the formation of 
wrinkles and to disperse air bubbles If a verv large picture is 


mrmWm 



FiQ ^ — Method of certtmg mtertociing ihApe* foe •. )ig-uv poxii* The 
ngaiftcssce of (•) ftnd (b) u explained m tbe text. 

used it is advisable to roll rt on to a round ruler and then to 
roll It off on to the wood 

When the paper m quite drv the wooden margin projecting 
round the border of the picture is tnmmed off The pmxle is 
then reedy for outtmg It is best to dispense u ith a pattern of 
interlockiug shapes as this necessitates tracing hne* on tbe 
picture which tends to spoil the appearance of tbe finished 
artldo Instead the picture is cut transversely into a nnmber 
of shaped strips as lOustrated m Rg 37a Bv cutting across 
these strips as indicated m Fig 37b an} number of dear-cut 
interlocking puxile pieces can be made with ease 
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OAEDENINO Afl SPEOinO OCOUPATIOHAL THESAPY 
(IIOHT IHTEBMErHATE AHD HEAVY WORK) 

Gardening can be used in all phases of recovery from unpaired 
ftmcbon of the limbs and trunk due to disease or injury Some 
of the more etrenuotia tasks such as di gg in g and lawn rolling 
are especially useful as final octivitlee for eedontaiy workon 

light Work Hoeing^ Baking and Hedge Clipping 
Dutch Hoeing and Baking 

Indicaitona — Intermediate phase of recovery from impaired 
function of the upper limb due to disease or injury 

Primary rtmedxoX purposes — ^To strengthen the abductor 
and adductor musdes of the shoulder joint and tho flexor and 
extensor musoles of tlie elbow Joint to increase the range of 
flexion and extension of the elbow joint 
BemeduU appUcatton 

Upper Umb — ^Tbe work can be performed naturally if the 
Tight arm is aSeoted The patient can turn and reverse the 
position of his hands so that the work is localised to the left 
arm if this be the afleoted bmb 

Spine Rakmg can be used as a gentle exercise ibr the 
extensor muscles of the spine and hip joints if tho trunk be 
allowed to take part in tho forward and backward movements 

Hedge Clipping 

Indications — Intermediate and late phase of recovery from 
impaired function of the upper limb duo to disease or injury 
Primary remedial purposes — ^To strengthen the abductor 
and adductor muscles of the shoulder joint and the flexor and 
extensor muscles of the elbow jomt 

Pemedwl apphcaiton — ^He^ ohpping can be employed to 
exercise one or both arms Little or no special adaption is 
necessary 

Shoulder and ejlxno-jotnis ^Por cases requiring abduction 
and adduction movement side clipping is nsed the affected arm 
beuig employed to work the upper shear handle For elbow 
flenon and extension the affected arm should operate the lower 
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shear handle in side clipping or the ■«x>rk should be restricted 
to the top of the hedge 

Intermediate Work — ^Lawn Mowing and Rolling 

Larcn Momng and Roihng 

Indications — ^Intermediate phase of recoven from impaired 
function of the spine due to disease or mjurj Late phase of 
^eco^eTy from irajiaired function of the lower limb duo to 
disease or Injurv 

Primary mnedial purposes — ^To strengthen the abdommal 
muscles and the extensor muscles of the lower limb and spine 
to develop the gnp 

Rtmedial apphcation — ^Mowing and rolhng can be earned 
out normolij for both leg and trunk cases the mower being 
used as a progression on the roller if the grass is long enough to 
offer comriderablo resistance to the mower blades The strength 
of the occupation can be progressed by doing the work on 
sloping ground 

Heavy Work— Digging 

DjjfSftng 

Indications — Late phase of recoverj from unpaired function 
of the spmo and Umbs due to disease or injurv 

Prtmary remedial purposes — To strengthen the flexor and 
extenwr muscle groups of the spmo and the extensor muscles 
of the knoo- and hip-joiiits to increase the range of pronation 
and supination of the forearm to strengthen the gnp 

Runcdial applico/ion 

Spine and peltns - — ^To obtain a balnn«?ed effect the patient 
should use his nght and loft legs oltematcl^ on the spado for 
short penod'^ In digging ncroxs a piece of ground this con bo 
achieved natumlh if tlw right leg is emplovcd while aorldng 
from left to nght and the left when digging from nght to 
left 

Loirtr limb — ^Tlvo affected leg siiould bo used on the spado 
The normal degree of extenrion of the knee and Idp joints in 
con Idcmldj incren«ed if tho patient docs not flex the trunk 
too fir Hhcn driving the spado into tho ground 

Hand and /orcann — ^Tlic affected Iwnd slionld gnp tlic 
Immlle of the spado 

o 



108 


TECHNIQUES IN PHYSIOTHERAPY 


DOMESnO WOEK AS HPEdHO OCOTJPATIOHAL THEEAPY 
(LIGHT INTEEMEDUTE AHD HEAVY WOEK) 

A wide range of ordinary houflehold duties can be u»d 
BUccesafuUy m all phases of recovery from unpaired function 
of the upper limb and trank doe to diseaso or injury The more 
strenuous work, such as floor polishing is particularly suitable 
as heavy occupational therapy for women patients 


Light Work — Sweeping and Pasting 

Sxctt^ng 

Indications — Intermediate phase of recovery from Impaired 
function of the upper limb due to disease or injury 

Primary remedial purposes — ^To strengthen the abductor and 
adductor muscles of the shoulder joints and the flexor and 
extensor muscles of the elbow joints to strength the extensor 
muscles of the spine 
Pemedtal appUcatton 

Upper limb — The wortc should be carried out naturally 
the affected arm guldmg the end of the handle 

Spine and pelvis — The sweepmg stroke should be Increased 
to enlarge the scope of the spinal movements 

Dusting 

Indications — Intermediate phase of recovery from impaired 
function of the upper limb due to disease or Injury early and 
intermediate phases of recovery from impaired function of the 
spme due to disease or injury 

Primary remedial purposes — ^To increase the range of move- 
ment at the shoulder joint and joints of the shoulder-girdle to 
provide movements of the trunk in a stooping posture to 
strengthen the extensor muscles of the spine and hip Joints 
Remedial appliealion 

Upper limb — The work should be earned out by the affected 
limb the movements being made as large as possible 

Spine and pelvis — Low dusting should be used^ the work 
being performed by each arm for a short period so as to 
produce an even-aided effect 
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Intennediate Work — Scrnlibiii^ 


Scrubbing 

IndicaJions — Fmkl phaae of recovery from unpaired fimction 
of the upper limb doe to diseaae or mjnry 

Pnmary rtmcdial purposts — To strengthen the muscle 
groups of the shoulder joint and trauL to mcreaso the range 
of movement of the shoulder jomt to strengthen the abductor 
and adductor musefea of the wnst joint 
Semedial appJteahon 

Upper hmb — -The scrubbing should be earned out by the 
affected limb and performed at different levels so as to pr^uce 
vanous tvpea and ranges of movement 

— Floor scrubbing on the lines suggested for floor 
polishing bv hand (see below) 


Heavy Work — Pohihtng and Laundry Work 

Poliehng 

Indieatxone — Final phaae of recoverv from impaired function 
of the upper limb and spine duo to disease or mjurv 

Primary remcdtal purposes — ^To strengthen the muscled of 
the upper limb and trunk to mcreaae the range of movement 
of the shoulder jomt and spine 

Remedial application 

Upper Umb — The work should be performed by the affected 
arm In using a floor polishing brush progression m strength 
Is achieved by Increasing the weight of the polisher progression 
in range bv fitting a long handle and instructing the patient to 
hold the ends Floor polishing brushes vary in weight from 
0 to 20 lb 

Spine and pdas — Hand polishing should be earned out for 
a short penod with either hand to procure a balanced exercise 
effect It IS possible to bring about localised spinal movements 
bv modifying the direction of the strokes when the patient is 
on his hands and knees Long polishing strokes should be made 
in order to increase the normal trunk movements This increase 
follows automaticoUv when a long handled poUahing brush is 
swung tideways 
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]\ ashing Wringing H angling and I Txmxng 

IndxcaltoTis — Intormediato and final phases ofreooTery &t)m 
impaired function of the upper limb and spine due to dacaje 
or Injurj 

^mary remedial purpoats — To strengthen gnp toincreaw 
flexion of tho fingora to sirengtlien the ohiof mueole gronpi of 
tlio upper limb and spine 

Remedial appheation — ^Little modlflcation is neocasarj u 
much of tlio work la bilatoral Wioro tho action tends to b© 
chiefly unilatoml tho occupation Bhould bo arranged so thit 
tho affected limb is ompIo3od more than tho sound one Wash 
Ing IS particularly lieneftdal for finger and liand fniurles asso- 
ciated with lacomtlon os tho imraorsion in the warm water 
helps to soften soar tissuo It is important that the Water 
sliould be kept warm throughout the occupation peno<L 
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MEDICAL PEACrmONEBS AITD PHYSIOTHERAPY 

Phtsiothebapists have alwnvB been anxious to receive from 
the medical profession fechnicallv correct and detailed m 
struotion The absence boa ever of any comprehensive under 
graduate instruction in methods of phi'siothcrapv makes it 
impossible for the majority of practitioners to provide the 
phvBiotherapists mth what they have wanted. The pomta made 
here commonplace though they are to those with tecbmcal 
training whether as phvsiotherapista or as specialists in phvsical 
medlcme wiD it is hoped, help to further the collaboration so 
eseential between physiotherapists and the growing bodv of 
medical men and women who wish to preacribo and snpcrvise 
physical techniques accuratelv 


THE DBECT CURBEHT 


There is probablv more confrudon among practitioners about 
this current and its uses than about any other phvsica] treat 
meut The confusion araea partlv from the nomenclature that 
has been attached to vancrua modifications m common use 
It » posable to bring these Into some sort of common order 
by means of the following 


Ttrrnxnologxf 

D C stands electro-tecEmiraUy of course for direct current ' 
It IS therefore the proper term to use and is in fact the one 
employed by phvsicists It lends itself immediatelv to simple 
additions to mdicate polanty strength and whether the current 
is to be interrupted surged or used with anv specification. It 


It iixHild b© noted th»t s bat growing •ehool of tbonght 

the a*© of tb© term “ ZJ ” (mto freqneoej) to irpUe© “DC.” TTi« K— 
cBoeh to eomiaeod t, rinw m the freqaency of AX U redn«d to the hnut 
(t becoflM xei^e ZF -DX. “ZX" oUeg© for «*inple „ , „ofh 

heppier term then “D C Tolt*ge"( « direct enrrent toIu^X hirt “ZX 

cOTwit m*} be preferred to the term “DC enrrent ” (i e direct current 
emreot) eo often met with. 


SOI 
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should replace older terms especially GalvBnism if for no 
other reason than that it provides a proper and agreed technical 
language It is the form a medical practitioner Tvould use nvho 
made wireless his hobby 

Qalmnxam 

This moans the nsa of the direct current "When used alone 
the term is practically meaningless for it may cover any of the 
modifications given below^ It is a term that should really 
belong to the past 

LahUe Qalvanxam 

This means a little more than ' Galvanism for It impbes 
that the current is interrupted or increased and deoroased at 
mtervals It is technically madequate for it give* no informs 
tion about the polanty employed, or the method or frequency 
of interruption It should therefor© never be used in discussion 
of treatment with a medical practitioner 

Stabdt Qaltiinxsm 

This implies that the direct current is used without inter 
ruption or vanation It is a misleading term for it may Include 
the use of the physiological effeots of the positive or negative 
poles or their employment m Ionisation the physiotherapist 
advocated being used 

Anodal Oalvanxsnx 

This term implies that the positive electrode of the direct 
current is being used for its phywologicsl properties at the site 
of active tr eatment The phyaiotherapist should not say that 
she recommends the use of this current unless at the same time 
she gives the milhampdrage and duration of treatment 

Kathodal Qclvanism 

The same remarks apply her© as for anodal galvanism 
except that the term implies that the negative electrode is the 
one in clinical use 

Staying Oulvnnism 

This is used to indicate that the direct current is increased 
gradually and smoothly to a maiinium and decreased equally 
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gradually and smoothly m a rinosoidal manner usually by 
some eleotro-mechamcsl device The terra is of little value 
unless an radication b given of such techmcal detafla as the 
polarity of the electrode at the site of treatment the maximum 
current used and the periodic firequencv 

Interrupted Galvanism 

Here the direct current is interrupted b^ make and 
break throughout the treatment The term is valueless as 
a guide to accurate treatment without information as to the 
polantv employed the mtensitv when the current is made 
the frequencv of interruption and the duration of treatment 
It is only by the use of saentifically correct tenmnology that 
the medical practitioner can gam confidence m physiothera 
peutio techmques 

/oTusoivon 

This 18 a gcueno term meaning that treatment effects will 
rely upon the mtroduction of a known therapeutic ion 
It IS valueless without detail as to the polantv and the ion to 
be used. As a result of lastv m giving details of techniques it 
has become not uncommon for ionisation to mean lodme lomsa 
tion to the medical practitioner 

Iontophoresis and Catapkoresis 

These terms were formerlv apphed to the direct current 
a hen this was used for ionisation They are no longer required 
and should not be used bv phvsiotherapists 


APPARATOT 

Medical practitioners frequentlv become confused by many 
of the terms used bv phi'ootherapists This is duo to the fact 
that manufacturers have introduced a diversitv of names for 
tvpes of apparatus that raereh deliver tho same basic current 
or combination of currents which eIectro-tcchmcalI\ are known 
hv simple terms The best example is that t\*pe of apparatus 
vhich includes tho direct induced and smusoidal currents 
Apparatus of this kind has been known b\ names such as 
Multostnt riurostat Pantostat or Combined Table When the 



I \ ( i\ VHxwoTnFFi.vpr 

I hi I liH t u lUtciM, nuaiuu)^ fuc tim tovhniquo ha.*-b«n dfisr^fbed 
III f U4it (It tiul 1>\ isr Mojtou ‘>Qmrl on mon^ occaiioca. anda 
(iitiuh (htltunl lu la h jit ‘*0 common thaci^aonr 

h liuN ia>, Moittu tnNittitcnt Indeed t^ie 

\\( u{ /(kJ II h' tttH|Utiuh liaual on a treatcisir p-- 

viqli n lilt. a li i tin ..rtsU mtvjonU of metUcal cai «aEa. 
u \\» I 1 inu I 1 h hi umuk>. an I nntntirtj, 

lilt ki h lia (1 Ktn N It III tht* Uctter'knovm apparara- 
llivi (inU(U nm I u (►t* thin„ in (umiuon — aacsir 

I lilt 1 a h » lu 1 ( n klk ( I p c )nl^i^teut caTuntT'Oa. 

II III I I I u ii il MK I I ul 1 u nth u hetwifr ilirect cii!:ri. 

Hill 1 1 II It a i II vl> ti V'. mil n 1 uhIuic cramp tr- 


III Hl\ 

I \ V 1 I h I I IlK \ (vi 

hi I I u u< 111 jK ) I I \ I w 

I 'i\ II i I I I lu 1. 

iiu ' Mn hut H t \ 

ulll Hit H * 

/ I 

(u in (M lu 
t n I ' I 

Mill I ^ ) 

I I Uu 

II II i 

I K I I I f\ 

I I V I I 

V 'I 

\l u u* 

»U I I' V 
u U ih I 

y " *’ 

I ii ( ‘ ( I 

m t 1 I 
\ ilM V ( 

onoi ^ 

Ijurgi ' 

Till 
grodiuil 


tt I i lit 1 o* itvtljiad\Tiiira:T* 
ii !•' It t at* u*cd 1 )\ elecTP- 
a i ui\ iw I vuorddenrrd 
ti ■unitciuuii^ eomiected 
I \ n n> vet I utld g Jtlfdicd 
•s h» 1.1 intiU produced 
t i I re I re lc*^timate 
a V ic UM.S.I to contrai.t 
I (vi upph and to 
^ I ikt wuiient ami 

Cl ntnn-tioua 
^i. i mncbupplv 

\ 0 hciapiatb u 
1 1 iltcinrttmt, 

1^ titinsrloinier 

iitrxlUng it 

r t (.\pn>'‘^U 

U aiiph 

I. iiiin-idar 
I implita k 
1 I e K d nr 

L th I n'd:’ 
t . *x li-hth 
il (.iinei c 



PRACTITIONERS AND PHYSIOTHERAPY 207 


THE ELECTBO-MAGHETIC BPECTBUM IN PHYSIOTHEEAPT 


Most medical practitionera are now familiar with the tvpe 
of case that should be submitted to treatment bv the shortest 
of the therapeutic a aves found m the electro- magnetic spectrum 
namelv radium and deep \ rav thev are also familiar with 
the feet that wireless waves form part of this spectrum though 
widelv separated from the former The medical practitioner 
win, therefore be able more readilv to appreciate the scope and 
uses of the other parts of the spectrum that are used m treat 
ment 

It mav not be out of place to recapitulate here some of the 
agreed and well known facts about these vanous sections of 
the spectrum 

In that part of the spectrum m which ultra violet hght is 
produced certam phviical and phvsiological facta of interest to 
the medical profession have now been established 

(1) In the table (page 20S) 2 000 to 4 000 Angstrom uruts 
columns 3 to 7 the vanous degrees of penetration and 
absorption for the different wave-lengths of nltra violet light 
are dcariv shown. 


(2) Ultra violet light produced m quartr tubes such os are 
n^ed m the ordinarv mercurv vapour lamps forms a certain 
amount of oione which is irritating to the respiratorv passages 
It does this because the mercurv vapour arc contains a wave 
length of 1 850 AngstrOm umts which is essential m the pro- 
duction of oione and to which quartz is transparent The 
material surrounding the arc (a special Coming glass) m the 
lamps used m Amenca for reducing air borne infection m wards 
and operating theatres is opaqne to this wave-length 

(3) The physiological action of ultra violet ligh t is due to 
conversion of the ergosterol m the skm mto vitamin D Ergo- 
sterol IS an impuntv of choleeteroh the latter being one of the 
constituents of sebum m the akin The potenov of this effect 
is well illustrated bv the feet that calciferol (pure vita min D) 
i» made commercially bv the irradiation of ergosterol bv ultra 
violet hght 


4 It has been proved that ultra violet light aids the absorp- 
tion m the body of caldom and phosphorus 

3 Contra mdicstions to ultra violet hght are during Y rav 
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they oro eo subjeotod to radiation either by the removal of the 
blankets or by tboir blankets bocoraing hot the advene cUocti 
noted are m all probablbty duo to irradiation by the shorter 
infra red rave whereas the bonofloial offocts oome from the 
conducted and convoyed heat or at most from long waves in 
the region of 100 000 Angstrdm units 

Recent experiments have catablishwl that patients suffering 
from shook who require heat respond better when this is 
presented to the body by means of moving conduction and 
connection ourronts of air at temperaluroe equal or nearlj 
equal to normal skin terapomtur© The application of what may 
bo termed negative heat i o cold (in spocialisod cases) belongs 
to tlio sphere of surgical nunung rather than to that of the 
pliysiothempist 

In/ra red trradtatton before itllra vudei treatmenl acts u a 
senaitisor and incicasos the erythema reaction Given immedi 
atoly after the ultra violet rajs so as to cause an infrared 
erythema it dlmimshos the ultra violet ray erythema and may 
bo used as a remedy in the case of an aoddentd overdose of the 
latter Onoo the ultra violet erythema has begun to appear 
infra red ra^’s only tend to aggravate the condition 


Diathermy 

Verj considerable confusion still exists on tills subject not 
only among raediool men but also among physiotherapists A 
restatement of the ainiplo facts m tlie ligiit of advances in 
wireleas technique will be of value 

\Vlicn diathermy was first mtrodneed to the medical pro- 
fession spark generators were used. With such apparatus the 
high frequency output is taken to conducting oloctrodee in 
direct olectncal contact with the skin of the patient this 
technique docs not permit control of the path taken by the 
ourront otherwise than by suitable positioning of the electrode* 
on the bod> surface tbo depth at which tissue-heating takes 
place Will bo entirely dependent on the nature of the local tissue 
Lotor the introduction of valvo-opemted gonorutors per 
nutted tho use of considerably higher frequencies (sliortcr 
wa\e lengths) whioli in turn made practicable tho appli®t 
of tho ciirront to the patient bj means of condenser olectroocs. 
Hero no direct oloctneal contact exists between the electrodes 
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and the patient high freqnenoj energy Ifl apphed through the 
medium of an electrostatic field Some control of the distn 
bution of the current ifl thus made poanble by raodifjung the 
distnbution of this field this is done in practice by varying 
both the position of the active electrodes and their spacing from 
the skuL Alternatively high frequenoj currents may be 
mduced witliin the tissues bringing them vithm the In 
ductivo field of a coil this is the pnncaplo commonlj known 
as mducto thermy 

The wave form produced by a valve generator difiers con 
Biderably from that described above for spark apparatus 
ideally it sliould be a continuous wave of high frequency 
oscillationa of constant frequency and amplitude Even with 
the better-class commercial appamtos employing rectified and 
smoothed power supplies the design of the generating and 
patient circuita do not permit a stable firequenc} varying 
patient loads and movement of the patient (mclnding respira 
tion) react upon the generator causing wide vanations in the 
output fiequenoj It is possible to design apparatus free fitim 
this latter defect 

In the past it has been common to speak of 10 6 or 
3 metre short wave apparatus as short-wave or ultra short 
wave apparatus Such oxpresoons should cease especially when 
it is remembered that at no distant date apparatus of centimetre 
wave length will probably be m common use It cannot be too 
cleariy realised tlvat all existing commercial models sold as 
apparatus of 10 0 or other wave-lengths produce many other 
wave lengths simultaneouslv with the one that is their ftmda 
mental wave-length This c^ain is on account of their basic 
design which generates many bamiomcs of the fundamental 
vave length 

In modem abort wave treatment the part to bo treated is 
placed m the oscillating eleotno field. There are two fields into 
which the part can be inserted namely the inductive (electro 
magnetic) field or the capacitive ( condenser or electroetatio) 
field 

It is now possible with these facts before us to remove 
much of the mvstory from the nomenclature Skori ware 
dtathenny ultra short irare diathermy and xndudchthermy ore 
merelj names and not snentifio statements of the currents or 
descriptive of the circuits 
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Tho procodiug pamgrapliB of this chapter have dealt ex 
cluaivoly witli eleotro-thompeiitical methods as thoj jointly 
concern tlio physiotherapist and the medical practitioner 
Tliero are however other aspoota of tho work carried out by 
phyrsiotlierapists such as raaesago hydrotherapy oxemaes and 
occupational therapy that require some brief consideration 


MASSAGE 

Although massage lias been in use for so many centunee 
that its ongm is lost in antiquity it suffers at Intervals from 
alternations of praise and condemnation It is just emerging 
from a penod of tills latter state The physiotherapist sliould 
tlioroforo be particularly careful not to claim too ^vido a field 
for its uses and she must face the fact that some conditions are 
known by oxporionco to bo mode worse by it For instance rt i? 
legitimate for the pliysiotherapist asked to treat any acute form 
of neuntis by massage to safeguard horsolf and protect the 
prootltionor by asking for Instructions as to her procedure In 
tho event ofanv increase of symptoms If despite tho practical 
certainty tlmt acute nountls will bo made worse by any form 
of raaswLgo this has boon proscribed thon only tho slowest 
and moat rhythmical form of offlourago called by tho Ironch 
glucokmesis should bo used 

Again it cannot bo oxpootod that any form of massage 
could actually euro flbrosithi of whose baaio cause so httlc is 
known Nevertheless massage con undoubtedly assist in the 
hotter metabolic exchanges of the part during suoli time as the 
physician ollrainates the basio cause or nature has time to 
produce her own remodv 


HYDEOTHEEAPY 

Hydrotherapy is also a timo-honoured field for tho phy'slo 
therapist Full hydrotherapeutio measures can only bo appUod 
In special institutions or spaa and ore therefore not withhi tins 
scope of tills l>ook It Is however worth noting that simplo 
ludrothorapoutio mcasurea such ns con be Instituted at home 
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OT m Bmall departmentfl aim at producing mild Bkin stimulation 
and sweating 

Good clinical results can bo obtamed in smtable cases by 
intelligent use of the ordinary homo bath hot towels or the 
full blanket bath designed to produce sweating 


paiHCIPLES OP SELECnOH 

The proper approach to the selection of electrical methods 
In the treatment of any disease or injury should be to form a 
conception first of the underlving physiological and patho- 
logical condition, and then of the phvooal alterations that are 
necettsarv to restore the normal physiological state 

The flow of Ivmph may be stopped nerves mav be bruised 
muscles may be in spasm, or toneless the blood supply mav 
be deficient or excessive infective processes mav be active or 
have left their mark sweating may be absent the motaboUo 
activity of the body may be diminished or excessive and 
vitamins or endocrlnea may be deficient 

1 The Restoration of Lymphatic How Relief of Pain 
and Muscle Bpum 

For this the current of choice is the direct current the 
positive pole acting in the direction of the lymph Btream 
This procedure Is based on established physiological grounds 
Thus it can be demonstrated that when the direct current 
passes from one area of the body to another the following 
effects take place at or near the positive polo 

(a) Lymph and bod> fluids generally tend to pass from 
the positive to the negative polo This is obviously useful 
where snv congestive Umph condition exists It is equally 
obvious that the less coagulated the Ivmph i e the sooner the 
current is given the better 

(b) The sensitivltj of nerve endings is diminished at or 
near the positive polo of the direct current It is therefore the 
current of choice where nervo endings have been bruised for it 
can bo relied upon to bring rohof of pam Obviouslv however 
this can onU occur if the condition that caused the pam is not 
of a nature that is bound to persist after apphcation of the 
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current e g a splmter of shell or fragment of bone mamtaming 
pressure on a nerve 

(o) The currents of injury are of a kmd that are largely 
balanced out by this current 
From the foregoing it is clear that the direct current pro- 
vided that it can be suitably apphed soon enough after the 
injury is particularly useful in recent mjnries especially minor 
injuries for this current tends to normalise the three out 
standingfeaturesofany minorinjray namely lymph congestion 
bruised nerve endings and mnsde spasm 

2 Bestoratian or Increase of Muscle Tone 

For this the methods of choice are rehabilitation eier 
cises and the currents capable of causing the muscles to 
contract painlessly (e^ iaradio and sinusoidal currents) 
Phvsical medicme consultants and ortbopsediosuigeons through 
out the worid have sbouTi that carefoDy graded exercises are 
probably the finest method of all for restoring muscle tone 
This is a doctrine that has been preached for over a hundred 
rears but war has extended its application to the debilitated. 
Although the benefits of muscle re-education by volnntarv 
effort cannot be questioned there are a number of conditions 
in which tWs voluntary effort can be enhanced by electncal 
currents with defimte and genuine benefit The reason for this 
IS that the faradic and smasoidal electrical currents can be 
made to cause muscles to contract painlessly and with greater 
physiological economy 

3 Bert o ration of the Circulation of Blood 

This 18 more diflicult to deal with simph for the circulation 
mar only be hampered as m a spram or strain or it mav be 
entirely cut off as a result of infection diabetic gangrene frost 
bite iDjar\ or over long application of a tourniquet 

It ^8 already been seen that the direct current can be 
apphed to the restoration of hinpliatic flow and to the relief 
of pain and muscle spa«m and therefore that it can do some 
thing if only indirectlv to help in the restoration of blood 
flow e«peciall\ m minor injunes 

In pneumonia there is a wide area of blood stasis at the 
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raargma of the conaoHdsted areas however the blood vessels 
reqidie Irat httle help to restore their function Here therefore 
Is a field for the short wave with its power of u arming (and 
therefore expanding) deeply seated tissues Again in car 
buncles and boils the almost specific effect of short wave 
diathermy is due to the action of the heat on the vessels at their 
circumference enablmg the processes of repair to proceed 
more easflv 

The selection of the method of treatment will depend partiv 
on the position and partly on the extent or duration of the 
impaired circulation. 

Kadiation from sonrces of heat giving ont rays below 
60 000 AngstrCm umta eu<di as radiant beat infra red and 
shock cradles should not be employed in cases requiring re- 
suscitation whether bv heat or by cold. The emplovment of 
smtably wanned or cooled comection cmrenta of air provides 
a better physiological envwonment than the use of the old 
tvpea of radiant heat or infra red cradles 

4 Betaoval of the Deletenous Effects of Infection 

It is an age long rale that fomentations hot soaks and 
rimilar apf^cabons of heat m the presence of inflammation 
are beneficial The current of choice U therefore cleariv the 
short or long wave diatbermv with, as a poor second, infra red 
or radiant beat With knowledge as to the apphcation and 
method of propagation of short-waves m the bodv it is possible 
to bring heating effects even to deep-seated organs Bat here 
also there is one general rule for these currents with some pcne 
tration and that is that thev should not be used except m verv 
weak doses where pus is ahnt up and has no means of exit 
unless it is particularly wished to bring this to a head. A useful 
example is the treatment of carbuncles and boils bv short wave 

Another aspect of this removal of the deleterious effects of 
infection arise* where the infection has been established as m 
chrome wounds or discharging ainuBcs In these conditions 
there are too many well-established organisms and too poor a 
blood Bupph m the uound cavitv or the smus wall for the 
natural procetae* of repair of the bodv to be effective As a 
first step it is therefore important to dimmi^Ti the number of 
organisms and improve the blood supply Ionisation with one 
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of the active antiBeptio lona such as zino silver or iodine can 
be used "with great benefit forthennore aa the direct current 
produces alkaU at its negative pole and this in its turn, tends 
to ■wash away coagulated mucna it is a sound practice to start 
Tnth coUoeol iodine and after a few treatments to change to 
colloidal silver with aH the advantages of the decongostivo 
positive 

0 Increase of Sweating and Activity of the Skin 

The HVin 111 an important excretory organ of the body In 
a number of conditions the drfn becomes sluggish particularly 
m those disposed to gout and m women at the menopause 
Por sweating to be benefiaal it is eesential to raise the body 
temperature some 2® or 3 F while this is taking place The 
pyretic bath designed by the late Ur Wilde may be used 
for this purpose This is simply a heated cabinet with means 
for preventing the loss of heat and for keeping the patient m a 
moist atmosphere Sweating at a raised temperature can b\ 
appropnate technique be secured with a simple infra red or 
radiant-heat cradle aa found mall hospitals It is an invaluable 
help where the metaboho activity of the body is sluggish. 
Bnne baths are useful for increasing metabolism and slan 
activity 

0 Increase of Supplies of Vitamin D 

For this the treatment of choice is irradiation by ultra 
violet light for this activates the ergosterol of the skin tuming 
it into vitamm U which m its turn promotes the absorption of 
calaum and phosphorus 
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204 

Appeedleeetmsjr 101 
AjthHtz* I 

cUfldeal rbeamntoU, 1 13*16 
rafeetire, 17 

perl^rtlmtic ahooMer 18*19 
<M;t«o-4rthnte, 1 2, 20 22 
opentire procedore* for 22 

26 

tpotidjlitb, 19 20 
•ucpenaloa exerc^m for 127 129 
Atldetesfoot «r« Efodemophv tous, 
184 160 

Axonotomeuft, «r« herve Imkkm 26 
Ilxrk I 

e xe r cf for OO'Ol 
gune^ fo 91 96 
Datha t 
aeratioa 16 
deep poo] 21 

Midixim b«;«iboiiate and alum 9 
WiWe \aYwir 9 IJ 4 218 

TOrpbantrt, 149 160 
niood Intr* ntotn mfimon of 16 
IknK 160 16 

Itow deIfl^ ed unwn of 14 144 
Jlrrathmg i 
fUmphracmati 61 
local •cd 62*61 
HrtiT>cti>ccta*i 68-61 
Uroorbil 66*60 
IlucTcrr e cm^ 107 IflS 


Dnm« 

common contrTwtoree of 68 74 
electri ca l, 204 

prlndplM of treatment of 67*88 
Bnmtn, 166*160 

Ckrbtmdea. 160 162 
Cheat OcmditK)oa : 
medioal — 

Mthma, 63*66 

bnmelutia, emphyacma, pleoral 
effoawn, poenmoola, ^66 
inrglcal**- 

luma of treatment, 63 
breathing for 63*64 
bmochieotaai*, 63*60 
rroih In^mtea, 67 
empyema, 66*67 
lob^omy and pbenmoneetomp 
60*61 

peoetretmg « onnda. 67 
thomooplaaty 61*63 
Chilblaina. 162 164 
Ghronle thtckentng 126*137 
Cbmmoc coatraotorea, ac* Buna, 68 
74 

CooionctiviHa, 140 160 
Coolmg 136 aee olao ReCngeratkin, 
67 

Crotch P0J57 are Praaore pa]«e% 
146 140 


Delayed Union, aea Dooe 14 144 
Djalbenay 210- 1-^ 216 

kmg vavo m the treatment of — 
rhilblatna, 163 
pre^ure polws 145 146 
Ilejnauda dweaae 162 
bort aaiT are aerferHlwrt aaie 
therapy 
Direct current t 

n the treatment of — 
au-deafnew {47 148 
arlhnt rbeumotoid 16 
bow dcUred onion of 143 
buna, 77 
headaches 159 
twunwnat J39 140 


17 



218 


TECHNIQUES IN PHYSIOTHERAPY 


Direct oorrent (eoMtd }— 

in tb« tre^tiamt of (eon*/ > — 
oed«a« 77 135, 137 
pr e x mij polxiM, 143 
re«torEti(m of ijmpHatio Sow 
113 

tenninology^ of 101 *03 
Dru^e } 

Aflpirin 13 

CBVtrogenlo bonnoae*, 4 


oran«D extrmcrt B 
qolaopiuui^ iDjMtioot, 11 
thjToId «tr»ct, 4 


EllKjw bom* of 80 
£l 0 Otrio«l m«tbod«, prinoiplo* of 
•ebotion, 213^118 
£l0OtnKz\yQgT«^ TmU, 1 1 17 

30^1 

Klectfo-ocitKxi*, In tbe tre«tin«nt of 
oodenuL, 135 
£rapirem«, 55 
Epidenaopb^tocU, 154 105 
ExtrelM I 

(ibdomlnnl, 05^68 101 105 
b«ek. 00 01 
Boer^w t, 137 133 
<jhe*t— 

ftftbm*, 34-35 

broDftUtIt, etnphyaemm pleural 
eflunons, pnemnonU, 33 
ompycnui, 55-67 
lobectoraj and pnetmwDectomj 
80-31 

tboraoopUaty 33 33 
floffere, 73-77 
graded, 314 

mcoatmaDcfl of urme, 133 
Ixjnb tower non veight-beamig, 
83 84 

weight bearmg, 80 
kmb upper 80 
poet tratimatia pam, 139 
proUpeo of intervertebral dras, 4H, 
49-50 

euipeaitoQ — 

arthritia, ohrocue, 117 130 1 
mfective 17 j oeteo- 20 22 
fractored oeok of fenitzr HO 
111 

koee jomt, mjunea of IIO 110 
kyphoaie, 114 120 
lumbago, 125-123 
muecular mhibitioci, 141 
paraljna, flacou] 40I30-I32| 
epaatw. 133 133 
•ciatro Qenntia, 45-43 


Exerdera {eonli ) — 
tutpcEtalon [ttmid ,) — 

■ooborii, 122-lM 
•boulder )omt 113-119 
■poodjdit^ 113-117 

Earadlem, 205-200 *14 
In the treatment of — 
bunia, 71 
goat, 10 

mooQtloAce of urioe, 100-16. 
lax iofnta, I4I 142 
Demomata, 139-140 
oateo-arthritk, II 
■pondyUtk, 19 

hemlotoniy 101 
PibroalUa, 1 11 13 
Foot Irafna of 7. 


Oalraniam, 10* 

In the treatment of— 
ptfipberal nerve lealoa*, 33- 
37 

troe aciatie neuritle, 40, 40 

Oamrat 
back. 01 90 

Ifflib lower ben weight bearing 
84-80 

weight bearing 83 90 
limb, u pp er 80-^ 

Olanda, 103-109 

Oonocoeoa] Infection, «e< Infective 
arthntk, 17 
(Tout, 5-11 

Oravity in the treatmest of opdema, 

70 150 


Hwrnorrhaeei, foDowing trarna, 72 
Hand t 

buraa of 37-88 
Injonea of 74-78 
Head, Buapwakai of 19 
Headachea. 109 
Heberdeo a nodea, 3 
Hipa, buma of 7 1 
/olnt — 

arthrodeaW of, 21 
exetdon of bead and n«k of 
fetnur 24 26 

Intra-artioalar arthrodeak of 
Ueliarray a oateotocoy 23 24 

oatoo-arthntia of 10-28 

Btwpenawn exerclaee for HI 
119 111 

Huldachinaky teehniqoe 155, I« 
Hydrotherapy 313 
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Induer*! curmits *03 
iDdurtotbfrmy coO 17 1+4 IM 
169 

Inf™ ml bnthi< " ft, 13 
Infn ml mduttoru i 
«h«TptJoo of 39-30 *00 JO 
In the itentment of — 
antntu aad •Intnlttt, 149 
flbrontK, li 
o»t«>-*rthntU, S2 
mild p v f eiin. to prodoce "-S 
In-uinnl bernlomphy 101 
In-ndanl beTTUotortiv 101 
Inji^ioc* t 
pold, 1+ 

Uet»r add, 36 
oi>pen, *0 

fpnnophntunth procnioe 11 
loQiMtKm : 
m the tirntrornt of — 

hlephnnti*, «»n}nnrtl itb, cor 
nenl uWn (coUomI 
MO 130 

dulblnirv fUnuod < (io> 

dw fodium •nbc) Ut h 15 
ep»Jcfmophvt<jns (copper ful 
pKnlc roiLum Minute) 15t 
15,) 

pmit |hr»t»nuo*) 10 
meoatmcoeo of tmie (ciac), 100 
16 

lamlmeo ( il% cr or dne). 4 < 
mmopAu^ rheumntnra (hHta 
rntoc), 4-5 

p*anirulitw (hkinmiM) IS 
pTOitk (nncU |«3 
^^c^rThaNl (unch lOI 
c «tic DcuntM (lodcnc »«n<l um 
edicjUte) 40 

•eptic unOiw^ (coQmnl todinc 
rmc tnlphmteh 165- KT 
thrmnlm nnrutr* oMiteruu 
(lu«t*miT>e), 18 

Knc»» t 

1^-m of 1 

fpenino rTn«.e,f«r 11 110 

Kn*n \rt Lamp i 

in tlie lrr«lmctit of 

nnfmt 13 
1 1 aivl cartwvlr- i 

l-tm 1 s l.AlS'k 
•T»WTJw^^h>t^^• loo 

m%a]^ Dforalcv* 

cUnluUr mUrp-mctji I3 

I'm flint of I mlW 19 
l-i-nt ir ifj 


Krotns cr Lamp (eTm>i ) — 
m tbo treatment of (conid ) — 
pjorrhtra, 164 163 
wnatiea, 4 -43, 46-47 
eeptto tmoaes 16 

Kjplx»j«, #u*pennoQ eierrhe* for 
!•+ 1*5 

Lae jomt 141 143 
Umbt 

fcjwer excTn>« for S3 ftl 96 
panaM for 84 ''0 
apper exerri'ea for 60 
patoe* for 80-^ 

Lobeetimij- 60 
Ltnnbaco 1 

a w pen Km eem«ee for 135-1*6 

MaaMUT *1* 

in the treatment of— 

Ebiwtw, mpalpia, nenrahna, 1 
peri arlhnue abonlder 1ft 
penpheral Der\e le«»fi*, 36 
rbeamatoid arthntu 16 
epajith* pal te«, 41 
ffpoed LtU, lt> 

3feiMpaQ*al rhenmatrav 3-5 
Morton 6man teehnlToe 14 
3Io^emeDt« 

aetn in the treatment of— 
bum C9 0 1 '6. ft 

hmrnc thu kenme 136-13 
CMrteo-arthntf* I 
pen arthnti* of ahonlder IS 
penpheral nene Ie«i|on>s 37 
pnat traumatre pam 1*0 
Ions 5 u3 

pafK e m tb« treatment of — 
penpheml nerv lenon 36 
apaj^tte pal ie« 41 
re»ptiati>Ty m'channm of 61 -i2 
Mtf«miar mh bit Km, 110 ] 41 
M alfia 1 11 13 
Mjo» tH cw fkan 144 143 

Nerve W^m 

anienor pol 1 tw 3 -40 
|>enpl>Mal — 

dM*CTK'»n of 31 
treatment of 33 3 
tTjva an 1 pn'cnn* of 31 3-> 
preee lire pal M->-M6 
K ttea — 

ae^e-i tctl w th pml 4 w th 
I —to art! nt 4 43 j a th 

tl er rieitmatw- mAruf<-t tKm 
43 11 anil imUpwofmlef 
\rn I ral I » 4 -hf 
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TECHNIQUES IN PHYSIOTHERAPY 


Nerve lesions {eoniJ ) — 

•eiatks (conJtf ) — 
disgnosM olf 41 
true scistlo Dearitls, 44-47 
Nermmlgis, 1 11 13 
><etirspraxis, «ee Nerve leskxu, 35 
Neuronuts, 139-140 
NeGroCmesis, ^erve lestcms, 35 

Oblique utctaioos of kbdomen, 100 
101 

Oecnpetkmel therapy i 
aims and applies! tana, apeado 
therapy 175-176 
aims and principles, dlvcrsksial 
therapy 176-177 
deffnirioo of 174 
domeatte vurk — 

heavy poliahlng and laundry 
work. 190 too 

Intermediate, aerabbtng, 100 
light, a see pi ng and dotting, 

106 

fretwo rk , 103 

Tnakfrig ILg-aaw pnnle 165 
rmoedial nae. 163 
taa of handarw 104 
tae of treadie^aw 104 
gardeoing-*> 

heavy work, digging 107 
intanoedlate work, U«rn mow 
tug and rolling 107 
light work, hedge clipping, 196 1 
hoeing, rakmg 106 
Jlg-aav pnzzla, 104 
joining— 

atranda mboatawain a knot 184 { 
in alfp knot, ISO ; in eeagraaa, 
163 
jolnta — 

ankle domfiexion of 104 
plantar flexwo, 104 
elbow ther a p y for 181 arten 
»Kwi of 106, 198 fleXKin of 
196, 198 

dngera, eitec ai oa of 179 161 1 
fleTwn of 170 180, 188 ISO 
104 197 '»00 

hip extension of 106, 197 198 
knee, extension of 107 
radio ulnar 107 

abonlder abdoetion of 180 106, 
198 addoctiQoor 106,108 
apine, exten«Kn of 106, 107 
198 I 6ex^on of 10 
vnat abdoetion of 196 ad 
dnetioD of 190 extension of 
181 


Occnpatlonal therapy (contd.}— 
knotting, 179 

boatawam a, 170 161 181, 183, 
184 

making belt with boatiwain a 
kno^ 166-187 { with slip 
knots, 167 188 
slrottiea, 180 
■hp, 184-186 
•lip-kwp 160, 161 
teohniqoe of 161 
trick movements of 180 
nerve leaiona, median and roneulo- 
spiral. 170 181 
Beating IM 
aa tharapy 18S-I69 
finishing frame, 163 
technique of 189-101 
w orkin g woven acat, 161 
193 

tSdema, asaociated with j 
bcmi, 70, 75-76, 7T 
penpbenU nerve h aions, 35-36 
poat-tranmatio. 134-136 
(Estmgenio bozmanea in treatment 
of menopaoeal rhenmatisin, 4 
Operatjoo lahie palsy ass Pfe^ure 
palaiifa. ]45'146 

Oxygen, sobeixtaneoni lojeetkB of^ 
iO 

Pain t 

TT^f4TTifa»al eausea of, 138-139 
of oenromata, 139 140 
of rbanmatiaca, 137 118 
pcTsiatent poat-tramnatJo, 137 
140 

PalrifSi 

pi tsa nre , 145 

spastle m Nerve leaksja, 40-41 
Paxmienlitia, 13 
Paraffin wax i 
bandagea, 173 
batba, 169-171 
m the treatment of— 

orthntia, infective 17 j rbenma 
told 15 

btuna, 68, 71 73, 78 
packs, 171 173 
purification ofi 173 173 
Dse of 169 
Paralytia : 

fiaedd, suspensfoo exwciars for 
130-133 

•putn stwpenafoo exercises for 
131 133 

Pavex apparatot, 168 
Pleural efTusknis, 65 
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rne ui atmcc t omT 00 
roeutnonU, 00 
pDctu»l drsoui^ £8*01> 

PrurUis 102 lOi 
PyorriicM, 164 IW 

Ottinfamrin, *fe Twts 7 30 31 
Qumophan with procalDe, In (roat 
menl of gout 11 

Kadttnt hnU or infrm ml hath for 
pfodunng mlUl pjTo^ 7 8 
Eajiuud a df«M^ IS 101 
Ilcfrigw B tlon metboil^ 07 135 
Rlwuinatie mamfnlatioo ^ 
articular groop 3, 13 0 
nuTrd group 2, 3 11 
Don-articalar group 3 11 13 

Baero ilLae atralo, ampcn Ion oxer 
for 1 1 122 

BAnce current In the trratnimt of 
rheutmatoad arthntw, IS 
BoaUca, ae* Nerve Iralon 414W 
Seolioah, nwpenxKm exmtvn fur 
1^ 124 

Short vmT« therapy t 
la the traatoMnt of— 
air <loafo*-», U7 llfl 
anterior pohorapel tB^ 3'»40 
aatntrt ajud alniuitK 118 110 
arthntw, faifecti ■« 17 | o^co 
22 

aathma. (4^01 

hl^phmtU, eonjonetivith cor 
neal ulcera, IW 
Wa, earlHtoelea, lBO-161 182 
bnroehitia. 63^ 
duIblaiDs and Raynattd a di*' 
eaae, 133 

fltraitia, myalgia, neuralgia, 12 
gout, B-0 

roAiopauaal rbeumatiam, 0 
moKular Inhibition, 141 
raytwua oaaifloairt, 114 
pen arthntio ahouider 18 
preasun palua, 146 
r<*4onUion of circulation, 216 
•natjo Q«mt», 46 48 
»pt» amoaea, 167 
•pond^M, JO 
throenbo angutia obliterana, 


l»Jnia of 70 
PWi artVintit of. 18-19 
auepennoQ ex er o n foe 118 119 
aeplw, 166-167 


Slnmiti 1 ts 

SiniHoidat current *00, *14 
Stun Incrcohcd activ ity of 216 
Splmta for 

antmor poliorojditn, 39-10 
iirthritMconilitIonji,14 16 *0 1 25 
buraa — 

of lUnr 69 
of Imeo 71 
ofalfoohlcr 0 
of « net CO 

pcnplarral nerve k-uoni 38-37 
per^poT 40 
prr^BUTO poloee 146 
true aeiatw ncuntiN 45 
SpDodylitu, 10 *0 

auepmwn exerewra for l*fl 1 7 
Surging ainu^onlal current i 
in the treatment of— 
arthntta, rheumatoid 16 
bon cleU) ed union of 144 
clulhlam and Raynaud a du 
raee I53 

chron c thlcUrmng. 137 
ineontinri>« of unne 160 162 
joiDta, 141 11 
8iiepm»ion thefapv 
appamtu and erpi pment 107 111 
deflnttion of 100*107 
•■x e fTiM'S art Lxerc are, II5-133 
peincipleN gwirral 111 U3 
prmciplee of application, 113 115 

Tcata I 

elei-tromy ograph 11 27 30-33 
faradn and galvanjo 27-30 
Qtnnixann *7 30-31 
TboraeopUaty 81 63 
Throrabo angiiUa ohl terana, 187 163 
Thyroid ertract in troatroent of 
men pAoaal rbeumatiam, 1 

Ukcra i 

comoal, 110 160 
duodenal, gartne 96 
Uhra nolei light 07 
contra mdiratiDO to 207 200 
m the treatroont of — 
aathma 64 

boiia and carbuneW, l8l 
boM delay cd on ton of I43 
broochitia, emphyaema, pneu 
moma, pleu^ efiuaion, 65 
buena, 08, 72 71 
bumtte, 163 
epidentiophjtoaia, 166 
ipanda. 163 
lumba^ 14 
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TECHNIQUES IN PHYSIOTHERAPY 


Ultrm Tiolet Ugbt {etmM ) — 

In th« treatnMnt of (conftf.) — 
pniritli, 162^10 
wptlo amuMa, 167 
Urine incootioenee of 

^ ertloal ineiaknu of abdomen, 100 

101 lot 

■Vitamin D JOT Jlfl 


Water regfane. In treatment of eoirt, 
10 II 

Wriat, buma of CO 

X ra^a, JO 
of hip J4 
therapy JO0 

In the treatment of oete<v 
arthrltli, SI i apondylitn, ID 
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